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Li^Uil AajI

<jL»jll ^-wl

jrV^Sj Ualjij^a

Y Y x ^ ^ :
jjiiliLJI

J^iu ^Ijjljjill jj^uaJll ^Ic. L_ii^LsiJI 4-a.jI ,\4 un
p

qaj ^JA 4-LaLaYI AiixlJI Jlaj i&luJli t^uOJj
t

<jjill aji*j ^ia JjfLiG ^ JjjYI *j-^II £ L^iLk
*

4-C.Luill Ua ^ (jl£* ^j-a JljJ>_i] J^-uiYI

*

i'L^.jIII ^ic-l ^ l-L-Sj t ljIjI. % iJYl jj-mj ,J>a

* *

Lwl£j ( A] LaC. 4jj\i a ^jljll ji>fl il J£ Jaajj
*

. liJ]

JjAXI



gu&jl LiUI jjL da.^ j-i «<jUjH £yjt*

J] JjjjU! 3* llau »<33La. jjil <U-w^j il# dPt JJ

jjL« ii«^

U <4-*-j^ 4jL*oA i\y*>j+ J3*-* Ja^ ^UUu* *_U>1 I 3I JjjAH

4jil ^.aUIaju.1 V QjJUjV lj <JU-«Lll! £_L ^ jj I AjAA 4jA f Cll* 3fJ*^*J I
^KL

(jjj-klll 3^1 m dPj ,01*11 jlo-u 3 ® ^ «

x

j fJ&IU d»wi

3-Uf-1 3^**** ^JJLuSu^j^
4jf«jJ

^ ^ * >il r oUj-aljjll jli*4#T 3^ *Qp Jaljj jju ibjtpjl

.*LaUI ^jk 0 Hp JjUj Li Lkj^iSiT iL^lu 4juIj d*Jfi kt^au <(j

djitCJI LUuVr^ j3j *3 >^lrt^1li jxii <i|]^ •_»&£ Jjl 13* <jl3^

3* £**^1 fj^l cS4j* ub ^ Jj^ tfb • t»4 ~U

j

aIwj Cx3^ l> <Jl^y f djLSS^f .<LjJa1 (j

*J^31m«^L<1 JLu*4^ l^jllSJI^ ttj
^
j,'*. ’> Hj„ [ jjl<j-wtl

^ .C*pA3iJj 3<fcMJ JEjJ *1LaJ j-la-kiij
!
(\a Lfjjul 3j^Uu^*0^ 3* C#Lij-kill

^jj <3^31 k *v> 1
1
JLjiJ I £j* ^UJL Ljji^a 1 * ji ij^ULi >L*Alll 3 ^ajftT SjSL J^yU

Lkttl^j -jjHftitjj 3d 3f>v*t|kJl >311 oLjjJbj ^k_l] O^p AJLjJa. L^lw i|Lft jla^ ‘tfjUh**

0 LUJI Oj^v ULL Lfi 1 il jt 5jI^V I gpu j| SiAj4 Ljk*j .^£1 ! duuwll

t Ijj cMj *
****» ul o* c£*i Jf* ^1

3]
oL^ -dip jl /

3ljL* <1 3j$j 3^ «jtfl jUj! /i»£H * jLuI duijl Jki

T jM j] IJiu pwk OflhT

J^L^jUII Xuu Ui LwA* ^la> t^^LutU ytl^il LpfLu JjLmII jai t

jj^UI c^loU >kj^J> il* <jid i^liijy ^^umJUJI jIaaI! Ujj

,<pt j^^LLV
I 3a * ilU

iJ
ji

.

V tiaak ^kli ^pL^| lLi* l>

r-j^i
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Loeb cJ Cill^b^lak* Cuifl (jl JUu jjUjJIj jft jji<M ui2> cLRj ^lilawi Ojji

ocjj&U <1 joe. Lii^lS JJj , N^At jjUjLaJ
*(JjVl ££&ll Jtfgll) gjiijj pirn*uKJ* lja» JUaJI Cju £jljl» *#lgj*JI Infill

^jJ Ojl jll <HlJVl L2ak uklftjj jSu fJ Ifu Lt J CijAm jl Jfi .*.U^1 jl (£jll liak

Jl T U IjHj ub£ tjyfll jl jjjl j* : f£il 3J»4joU<J&1l ^6 ^Lill Jl

J VI . Ux*Ok (1aL»ia
I
j±z ift^V

i *x4j sJLl+UI <g!Jg£J/l IjJj Jj

quaaamII j* Ig^. j^it i^ jj6 VI V itasfcj iuHJI j*^jj ii <S^V"J
I

^Uil

jfSJI jft ^awImiVI jlflVlJ . f|JLm^j Jfr i<4aLJlloL^ljjJI j«

<j ^Liil o|jLi u>i IJu^j .liAkll Ujjll (£jJ> j4a <«|jL

(

jl tKAji<aL^Lij

f

i lij£j

•digJ omJil jj cu& Ijl U& ^Lu J Juju j^jll ji
(^MljuKII IgAJ

Ijflj *< Jl qUjaII Jill*# >y»bSJIJ 11 inAl ^Ijlfua JS Jj J^a-JI Jji&l «Hj

cJitL* ijLflllJ jl J& .JpLLVI Jc. oVjLaaJ dLUJm VioJ all

U > iuii Liji Jjy J JJ IgA Vi jaJj • E = Me2
ijjfiaJI tffi

iwn
j
iljUu *iga*(j

Jlji 4>*

jl i^LaJI s liKJL dOLhfMill J)MA> JuL*V JbsJI «j*u j* JU£ L*b jLill

jLa»flj glm IQ^ftJ < uS ft Lfci . LjjjG J*>1 <a^j JS Jfcjaa*

i

jji <<L£jaJ I l.u^nJ I jj+j*

<jl> L* •**> J! *•*»• iAf*1 vr* cU»J *=0«J tp^lj »**>

J jjjj J+J£ LfiV f^Jjklll »Ljjlll Ojill jl IpS lj+ li^lkau OjS .JaJ La^Lj jjSl

Jjgft U« j3»ImuJ (J^aUII JbUjj .
jokih <ii jjSj fJ (|}aa ijli Ij&4j .(jjigll

ijftUu ^L&1

f**
*J I uK LJUji.IIjL^^t j>LII Jj

<>J LI fj

-

chJI

ijlfljJI ~ jUll ^jjiLi^i jJaJI IgA i iin^ifk eg**! gJ^j .Jaa (j» LuO LIaI L^j ijjfi

Jl [jlAJJJ liA »ljJ j*J Qlll(j • \ ^VTJ 4m.yC llj^ulll ^mLIIL



x* Ijlii Jjli fj* Ullt ia*.jj <_#
it ua(Ja >fi :oL^>1a1I ju^a-II e-iJjXI dU

• Uf i g[| * *<l l^jX-wU o L*£J I <iL^ oJjl I dJj til* otU" jj 4jj^1 jju^

/>jJ I ^ISjaa
^
U. jjh Iju ^jII i^il jjJ»»

1_rLuJ Jllil jjiJ
I Lg\j

^jJI
(J
-*>LLJ frj] US {+} Jjj] ^(j .J3^U <g£ o>^>

jilS Li^ Ij jjJL tAtr^l l I+uIa* Ja UJSJI *Ifl Uj <uW^ u-* UJt* ljj2^1f*JU

<jtj J*a J-*l Uii dij jit* <±A jlS dlj d!“* ijpU* vJ^Vl dl

4 , /X

oV*S ,j] jlajj 4^1 <cu>i u-* *f»L3SjI lx* jj Ij-AS Ljx oji l

*

* o^j IJu»

SjAlaJ I 3"^^ iSJ*** ul i-y* u^J * ^ tfmj i
JJi\ I^^-^JJ

^ (J
j] cUll^j ujjjaVL J^ajI jl ^ <jJy^ ^yU jjjU 1

^yJgiil Ua

L-ijl yp-lU.^ Ul|j rfOjL^IjA ^JaUuAJ 1,1,*.^ i fdj fJ ul ^1 V ^ * Lfj| 1>* gjSjul

1
jJ <g>*SU jjjj ^SjAA d'4 (j cJ (j^ <^.1* ji «gj-aJ J jS^ I * ^ dM * I f

it»J-aal ^lj n*>^ Jl ^Ijjl <«»?> M *+ Iji U-* ^J-*1 ,j^ ^wJaJUwlj . Uj
i \ jJLJ LSj J ilu «

u

» Ujj^jJLSj (Jju1_u*m4 ja ^y)L jiaUit^ <$jjw I iaj! 4" ^ Va qU JS j J i^a l AXatAmo gytLlli

4aIIj % L * u (jj cM^aJI ^j <h
|-*-ujS jj-ic ia |

j^Sjl ^ Jl5 jji t«> a! *&

J^Aii ^jL. L oVI gU-ajl ^1 OiLJIj :, jjliJI JS ^LLlll lx* jji ^jLS ^y^U

. dul ^1 dis <i*i1 oiS Ua

(jlj gj^dl jljjVl jj j^jS 4JA J^a Vl^ll lx* QOu«fca <3jj^ jjA uIaIJjj I ^ U U^f J$j

oUiJua t^UjU tyMS j-iAkj jlj jjA.ll J \ jjUj CtlHU J-*-uJ\ i^j -iiJjVl g .

fcAtll

^>i] dl Uj UjAAtit ^jj] jjt jAjh J»l2j oUL^y Ij oUaUiII^oU I*^|

(jlS ij]
(

jJLl. * I Ajjjjj ^Juu ^lll jjaV I gt <JtLf] I <aajIj 4ja JuaI I jj <
j-»U

Ujl! jji ^Ail <ll <*j1j£ Ja^jI |ut4i] cjIaSJI ^1 tj+ {jfrl* fjUl ^Ij . UUl

^IjUJjS

*

mIj !^OUV Xj-AJjj «g>«L^>J wXiil^j «
j^aU(j J)IjS ^JaLmJL l*i> uUaa^I LaS

jUil <yS 4 IU4 gK L^J ^UijAAjjjiJj ‘U>^?UL “-iilj J[j l

UiS <j 4^jJI W^UII ^liiu^j jjIU^J falii ^Ajll U>J 1-^ 4>* If** Lf]

Ul Ijt * aLi>^ rjSjISj^j oUw^y t^t.4ijufHj ^ iaUH tty ffc ti l

|| \\y* j I
kxUm

*\ mv jipsi t •

< >



^UJJ jjuu V ykki IVai* &1 J 15m *$
u^4j yi ^^aAaj IsjI

illuWMall ^^3il lujLJM jl g jj^Mna iLtoJI Jaa^ y^if t f *j^Jk j|jj 4^ill ^.U@uff old! yi

Lfjui Ll^JbA^ ^ll I oljUl jl i» LmoJJI ypj yUGJU jyiai ill, ImiiiMjl^ oJiK dJj VjJ u&jLs

o*& jyg
J^ U ^ ykl!} JULVl »jjlimLj * Ijjljt&yl jj^k, LaaLJ fjLGcI g

wjamJ S y& JjLrf&s I^a^I lS^j yjil&y yjd I Li* 3LJII 14d& y 1$
« ^L&$Jl I iJLusV I yl

wUj oij JUj ‘La Luij ytl Ja jl *yjSll o$ cHi J#ifk^ L^ l&oiJI yl^
«\$ijAtf-^jl J^oil LI (££*&& 4f42k i-k Jjl jl fvdL^Vl gulllff

l3f«HJ Liji ykjJI c&i

jSUe&ljrM Li0 f^jA^Vl mJLaII vlj,l iljJUa s^4i* L&AlU oJLU 4J jJUIal dtli fjt Jj

uiuiSLi sj^Vl Jjl dtii C<uiS IjIj !J^IILuaI l y*afj ^^^aJ&LU jCul llUy ?SjtU Ijr® <®y3&>

. <jj£ll I Aa^jJ» UUj Isol L&Usu ylf I dtii yl **<,Aan>

iJ .uJV 1 *ife ^Jlirflji yA 3L L^f I y^Xc y^JjjCU I IfcAtAJi ^jJ yjMJfljlIj » L&V I J fj L%J

4j¥ LUkJ s» fjA ijMil |fe4uJJ, iffi,Aj yskftdfj ilfkt |UJllL£ * it ilwL jl M jjjfl

,yyJ»J! I^UI JJ|»fesal 4ay! y& iLgy&a, iA Ijjmsu t L.m^1

J^ljLh JJC- ijl^J *£jlll Ijj Q^jLaal 4lft|j j| ^JaJ lj lL.,JH j yJU^II I y| ^Jfc

. ii.Al4.ff j&ui CsLLa.| yk$u> yjAt LjLa&.1 f IjJ yA iiLrwl ®lifl^ iky ^|i ^liLII j)a

i^ULw<

Su<wi l jUf ya lull s^aoll ilk|j fCiijjtl d^U llki JaJ! ULms ^jLau jusy

JjOfe j^fcyA by Ia Lu^ y.^aSatwlf

Cb^, g^wB d f glSalll g i.faiaill Za&ja Js^jjA Qu&Li Lu < ^V£

y£. dftSfeJI ypJi ikjJL IEamA jLbjjJ ^jkL i.jXIl
1 ^L&Jck U.L»A^i IjiLsJl ^ yukl

ku IjxK jkl ItUiffife! yf Q.ll.^¥ Ij|ll I u?jkl ^slj iyll glj2|j *0Mj£ I ^jik lijisJI



t 1 1 k lfc t in M il lit 1 Cu iy La jjL.j-t-nj . c^>i L~. , ,iV
I i_j|_) J^a If'il A»„l* 4*jjL=h»a <cll

jji <jl$j Ljj5^j£
IJ

1c. ^JjJjJI Q 1 a Iri il I

f.
JJ I j-^j .<jSLLLI <OJtAaJI -* tnJ

I I
y.

" J-A^,

<jI> Lfl ijM Ja-fc J yl£ JjAi m aiau Ca^uu
I C^layfc ^j uj L-l ^-aLaV I v t^rtll

jl£ Aii . a] a jliall gjjl s jjJ ^ U^Acj
.

£_Jjj ^jVl

• Ciijjl tillj ^ aJjifcduii

i-Mrti a jAj «{T J OuaL^
j

jJ CiLyrt L^ll jLjju* I

**

jA Laj b-A> J±i£ jX LJ uU>4^ U^b ^*A
.J 1

• f
. I

. 4J i*J LaJ-i t aj^* Cilj ^
JJ

jjj g-i&jJk Jjl ^-J^j ^LLUI I j—tj . dJ j-i j-jX=J I Laj 1,4,1.La. j-A > 1.1a. J_t» trt

O LjIa^Aj 3^^ otsil jjJ LaSkj
,
jj^*nall

)
jjc ^jtUJ 6 jjLil I ja *jjj£ £ !jj> <ji i Art aa Ai,Tv LI

jij . t-kJjll (Jic Jjuc. <LjjJa {jfi. <aJL /)-* S’ Lu jjllJ Jill jj I cJj

. <c.i^ tg|[j *oLljj£CJ |j .diillj te- LjoiJI £ji I ^ a 4-JjLrt oLiljaiJ < i llU I I jjl

OlarLi

Jjj^T Ajwbr

dLj^j -ITbl



ttfliftll |ibk ija laU, Sj^Lm {JUIj «£lj%£d Jj^| j^|»iAii jJW Jtl tjA of3

ULa jfkJM Jj^ iijjAj 0m*A%U J&U wMy J[pfe jjdG qmjit yt i..i«^||

:oll% ialHf Jfflfel JJM id&AM C^ak§j sSj^IaJJ IjI|3 ^yli , tlsjAx ^yyws3

e«IjjL# SjIiMfc^ 3%, k^,M a iljiinll yjJ ^Jbjy .» Ijji Lit 4jjU L% y I®

SojhmJI oim lift».LJ f dx, uiffii £$ji I :woay yl Jj2 Jbu ^1 ^JLJf

.MtJhJf jgjUl djL* OmSU <K jxVt IjL «vQft t^l |^jU

£^|j g L\f3&yyLt ^ »Ji— <jl 4
j#s 1aII iMu|j

*0^1^ Oil y»<® Wjjj s*JuS^$ fAjlii yx, dj«i ^3Jf la f J^mil jJ? lx y! jllffiJi 1311

Jjl f^l&jJI jjjuyJm La f*llf3 ^3lt Lai «4fyK I3|j Ja VaAJUs ygl ^Jj

I4I1 # ^A lISLax OafcJiA^t ^ll|j «#Lj4ili^ Imiaul I yj f«L&t§3 ^jJf JaJ

. jl^fJss Laaj lull pit yPSlf iJLw®¥i &JL& y^fti y& oblaJ y^j3lu iULa« CiLUl ILwIy

jl 06/usiJdl tj$&» Qjmjil ^ ^jJjAki&as &Aa JxJj

Jjlfb ^311^1 (d!3 sjfiji U b!) asS^yxjJfj e^li^hdl JA& buy

.JJ1!

«uteC^ y1 j.L*«jl 1̂^*$ 1 <j£*t
-f •J*** y?^i fr^jg?^ «>j

Cffi» A fjl y=a ypfjL^ I Ij^yijVl ytj ytlyfo €o|jl>A„Maf f yJ!-t

-jaM |j I j^jMb ydl I O^bfe yl 4l «VjU « ^aJL* .<AA

«s3lJ& J^J f ij 6^ yiijVf oiK S3] ^f] ^feriSM if 13=% « I LiaSj ^^11
1 4^®yV I J»fcy|

^ ^LajU «t>J yLS S3] V] i \ } m mlillt
jj V I |

lima yKJ s1.a,L^ ,a ykjYS



<jl Ihj* ^ * LjuLjj **j^Li-* (jajili j£j-* caj <j*a*JLN ijj& ojj

jJaLU) jj jJaj Lac. »l Ainfl J'fl LAl trail <jJI ^JilJ Ijj& jJjj ^LaJmJI^ ill

S^uLa* j-i-oljJI jy jJjj <ili *^JLamJI <„t]r*il
1

^JL^ IaJLII ^^iJI ^jl .jjSTli <JL*J£JI

,jj Jj .
(in.1 aA|L JiV I JAC £jL A IjJu-uV I JaA j* <AijJ ^JL jJU-j <j£]j l Aigf I <. fclnl.1 1

}'**-

JjioJ IjaJAj j£J ^L^aJIj JI/M jji ^jILaAJ I JI ^jJiLkJ I ^-iAjj I Jjfc jJa*Mjl

4-lSJj « jljAiiVI J^la 1 >J <j Jr>A*Af L> u-^JjjLLI ^j-a ^ujJj , jLami] t * * r
* * * >» J^Aa^A

. UL* <aLc I fJjJI i , iJUa ^
I
lj"*~ J L - .j I jjjij Jjl^j Laa <iJjL X » • ^ ujlJ La jjjlSu JJ

iSJi O* tr*
i

:
|

.
UiM ^ >* LkJ V£j <t

^AjVl <jjjS f4-I 3±J*,

't^ *jj Jf

Sjiij JJU VI <ljt < ill)
^

<aA Vj (JlVl Jjc Li| <JU4mJI <L£jpJul Vjl

iililil ijk cJ i
Ij jAll Ij I Jjlj <IjLj

ij&Ji\ <jl jH«J jlnntj] <jl£j

I (j|j 1 jjAjV I

Jj | < >J~a iaIamjV jjitA J 4jV till *±J I iJjA 4aj-I I

J

£Juu*aJ J>LJU JJU »jJI ijM i^ill A JJk ^jA^llo* _\ jJa JJj
>(J

*abjV I JLail I <jjjljll

^aoJIj
(j*a *a,i lj jAitfl J-oaj olj£ jjjLaj I+j JU x<i t^>U

L0-*
i iil (_>AjV La iL»l£

w*/
jjlU ;/

^ai!/

^ , N JL^t,

1 P



y^b^b *0 ' ^ ^jiiy,b *gi^b * i|3%i%jA-ll Ij i.w.fifflal f ^y£lb

i*A
û
i L jA^m£ ypA, ^li^J 4JSm ^ 1,1 olijSIL iLjMjJLi! y^ife aJjAAU I^Wnlu

^JLa y^ i^j tail ^^aiV yjj I SjSJfj . I.ii.ai I y^a ffl LaamU

Li ,»LmII jj>& Lu& jjjju l|J!£jj ijuuaVl L Uyute! |pJ»|jlf ^piu yj Lab y^p ySli **tbt!!&If

4>® fj
4j 1 j^jJJ Ja jl yk *h&t Ln^ lj JaI Jtorp pii IjjkV? SjSljll £jlk|uig L

&Aba&|jA.s 1 4g^l I jjj&H

^jU«J I

p 1
J^V I |M fjpw Jplif iiji^.<* *Ute yjj Jam A * Jwl j3j

fj3k jl <,*>^11^ yk jl£ ^ j^i! jSLp Jk* cl yjL- «*L*JI yi

jL®*t yi La qpj*® wjil Ja ULm jJc bLaJ <j ypL fjL*^ jaUI jI ^IjSIL

£gp j4j t(£>iVl jLa«,¥l ijM La qpjA ^1 SjLaI jflL jl
i
yapb jaU! yl IA* ykjj >(.f >kl

4U1 jSu pi jlj pL. j»aJ yle Vjpu ^iipCj jL£ 4^JjL* jl
j

lil 04J'

'*i

lfy£> Ijpi lf,AJ yV iy^aiyU psiSSII |pA JUjm J$5Jf jjJaaSLa^joAil I L-apSLfl CUaJl 4^j .LI*

.pja^jJ LaJjJ Ijj lj liUrf&La I pj^oll IjS |fjL JS i§Js1 ittusfc

Jjaui Mfafcrt lji JLnAj l i yJ ^jJa JJ 4ll yJe,

LamCE I 4 4j1 Ja UJa ^4 jiS LpjJ IppijS jJil JjS yi 4^4jA!A jJLa)

«ifoLl yl ul IjSI fj y^®jV I tJpfoXa 1 aLj JjSjl I yj iJL»D I «GjSi oJi^j *

4^,1 Lljpu , Lja*. l^lsfeC® £ jiLlI &1m j! JaJ
fljj£ J* Wji L j4 4^j .

y^AwLLlI Jja

ijjJLilf ^uJfc* ^jjk — ymLilnA ^ #JnLi L^Jna, i LaA — yjt^ll jULfe

pj jlf J^iV[j LLsw JlX pi otxu j! jJxtor. pij « ilk, I

4AS&J4 ^j^IaILsis, 1 JU ilrfMWiI S &AM y-ii .n» \ yj <L.AlJLj>f I / ^iaL.1 AjV f i..lp.l I I oil

uj^wwsMi 4l! i pfe^jiS jjJJLp Ldkj
. p3 pjLwalk »L->-*4f

JS jpu jl yjfk <j
1 yk Joj 11m .4(p, Ja jj^ jLjI jl £^J& £ gj(jS4

t|L^J l II.K m„m Jlj La ijK g.pkl ljj^ ,jjd0piiipj j ^Lu4,m^1 JkllAj
4
jiS LaS (jmji I JjXfe Sj^La

IJnnSii ,

"!
I iiJb oIjLm»® yi Jjj&Xs ! 1 jLsJl jlj Jj^fl

4
j^ jll je,^l

cJlS y^jL^aj^jS Jb^ jtJ^ J>^

Lfej2l.« Ja jjjufc dC^^jll »( it .<MHfl

ujl>pjll jU u^lj .
(aSjLa, Sj3b y^LLVi JLiil) y^J±ki JLi jS!j4 yj V ^>^J3

> CJ \4L*wJ t 4 illa 4.jl.|ill yj Oaouil



L
ya jikj C JJaJ ji CuL£ A

j %1 1»VI JjIjIxJI jjli jl±2L (JaJLxS La-J-ij

<i^Jj .jJlj^JI ^jk VL*£ J-il * j
?•*/' AV' i—iIjIjl.*]! jji jj-* {jV <\ ^ Uj )ijji* -jj-Sj jKj

<jli t CjIaaL^II L \ y a
j
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^jLLil JMLAJJ l4>MI uv> l^jli 4ij&ll gi 31lli4 lUii Jit t>3 Liui
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gi Ixlj (jlxjjgi (jl IXfcisJ Ij . lxi(j Jjif I gtSj (jl Vi g* IIJ Lit (jLpJjgi jgCJ f 1x4d^J

!
pijC. I eX*J JjIa LJiLiuSI Jofi tiU t JjIa (jJj.ll ads
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p Lbxjxx ^1 (jl glijU Lilij , IJ4 Ji (jil* UixmI L» ^Ltj-i-y L^^jj ip IjY I Pjxxf ggxl uIupI
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.
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,<±>£Cx& I

L^j (J ^1 ji \ ijjLaj j o-^j
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IjbWl i.ft.yinwal
I

y^i o UojjWa bf j^ll 4Jj_^Lil pi ,i%ilhMLjp|J
. jj
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^Lj# fjut pftb.sH ypl I Ijli I . fj5ui y(tiin*^ Itf yl Jj *i I^mjI <ylnftnill>l)

V yjftb.,^*^ ylsjjl — yKU gg.W.A^ AjUf ULS yjj 1*^^! * SjWt» j| .^ Ij.L^^
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i
jk olajlliii

IjillU

L ^UV
I

ffUJI Qjiif (Haljl iSLate, tilt I HjVJI lil I.ii-ki jlu

OV



^ iSJ-^

^

c^U^jAljk^KJ U.U (j
saj^JJf (jf ^ ^

3JUU 1 (jjrrn (jfi ..m. ,#> jXM 4i |K jjU dJj j |Jif .0 1, KI I UU-J Vh>j uUja, JbJLft >*
j

"

sJsy^ww |K ^ 4
jU Uj JJjjJI jjc„ K& ! jSL&j ( C* Lft,jmL JJjj !fcU UK ^Ja£.i

Jj«ll jjli fjSLiij »<Jju Ujj*® UJUfl ofjjjlll aml ^ IjKj^j . UljU ^IS' U* jKs <i IL

» Uj>UU 4jLUI I 4i jjJb

i Ias* \ y&ASb. ^jAm %2 UUUJI I £ 1
i,>*>y ! &J ifLsOO, I

4J4a.ll j^umM JJ ^SJ I

jjjjJ JfrJ& ij5fc] ^Li taja *1

I \ ^ Y*\ 4 I ,M A.^.ll 4 L'i M JU ^L* Ol jjl-iC.

yp4 «Gfe
*J.1 \ LjJuLl ^I '% I

, Q* t» ,U f A I JUw& <£. UriW<& J jT Ll

CstaUk IjJ I iJbjLIIj , CJJj
4
j*ai LaJ i dejjjdj ia-Uj^s Ui ^jSULs ^j] #jl, f UjKt * JjALmaII

^JUiaF ? Uw I
J»a i» j.a^qJ 5 ola^p ^jUaj o“um»! I

{
j^- *>U& LA^^dllJjud

U-® Jh^ Ua f,JM» 7>f I JJjfej I |jJ pjl l ^1 ypie - U~J& Jxa-^hJ

jJ»
"» '"i« i i 4a*jwa jjja <J »j>a«ss £ Us&»* »jJU jji IK^j ! uL^ja O

!
§jJ 4^Uwli

ijUX« 1

4>
J«i f ^ iCL^U uuaA OlJ s (j

» “4JJk.4 ^Xa^CsJ I ^jj^udLi
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oljlji j-jUa-Li AyjLuaJI 9- LLi Ja. 1 <XU^it I ola^il o(x»j ^jLi CfLa^ll

*>~SJ
I 3* ^Ju JljiVl *V iIjjtlill o\jft\ 3U I^AJ .>vi ^jLJI 3- LuSLaUI oL^il

. lijia jJJU <j(i I f^jA&ull

.^£JI l >Ku I j'll-v ii Jll\ 4 j.-^ l^jj^ | uiu * oUiudJ 1
jj| tjLa^ljSl Ij

j LLJy <j! ^jJ ^iauuul
. ^

t i^Im] I Cija i
i

^amu Laji tillji *jo^JuJ I kLiV

}

JLki |j

d>L tfl) C£*-* |‘| J3“* #J—ij IjJjuo-fi pjll J^Lail ^ i U“fc Ja.1 jj-ltJ .(jLjljS^

-3 iLUl (J^Lafc 31* j«> ljg.i rt l^jj I VI .>LJL I lift nit f«
.
^i£JU*

hl*M jjLuJI ^jJc liili ^1 .pj -urJI 3° .LiXjJ
I

j^L^JI i^ajIa ^j-lt IjJLuj lllu^j LIjI 3VI

1
1 1

1

ml
i
jjl fjA^[l jJc ^Jl OLJU

4
jj-f iLtL ^Laj 4j? >|jUi^l jUjuJI ^4 CjL^ji

3* oLa^il ijl Ijjfc ^Vw J
wJjj|Ai4j . <i ,lla»..4l igfcJtiJ l J^U {jM jJjLuJI jX-MCil I

^SLVl uinA i ^jAM IjjLjJJ LfLfl J£ ji£. O^ljJI t vUH ^ Ai^J 3! Q^* «wll

3* jj-M Jn *'
» jj < 7> J*l if Ij L* Ija.

1 ^
c.r. *M 4J^L*1 jij l| IrtJU oLa^jil

.Util

pj*aH jJUflui yISLi <_tljaJI 3* <mii laxudJL J^uoj pjJU ^jl £jljll ^JJIj

lJj-io Lfj ijJiLJLI oLa^ji.1 4j! Ijj ^ iX 4J.1AJI <AJ44I O IJ oLUP^JI 3-L» Ctt.AJU*4J IjJiA*

L*jjj «»_ilja tf) JUJ 3! 1 ini i J^lj /‘oL 1 a. Ur. LiiY <jlji jiii jaYlj .|j,t "ki

jjjjxu* jLI J*i gilt 4jl Jjl *jJU
i
jhj j3j .

jjL-JI oL»jyi3SJ!)jU ^ l ul* iM'lV* ioi* lifliJl

J lij ^Jll^il <jSL(j ijjLJI jJc cLij JIj ^jJa^au ^jJI I JJC a jljj uwuiaJ

Jlfci i Q* 1 i till J^Lfti Jmj-J oLjjA^JV
I jtj -J-il Jull «^.i IiiMM j^SL»V I jaIU jjJ JOa.fl

<‘fl A4tj <j^VI jl C/yLJuJ! Jjj £yk l^La jk* <jl #jJU ^Jjif <S J£ J^Ij j_>3&f I

Ijlc liyuajL * Lljjjj ^jJblJU Laa — jJLi-* OAajJI 3 J * ^ J* <J^L^^ (^ofl 3

*

**^ U^n>^

3j-i jj Jl^Ij Jhuj oLjj^jiiV I J-tjgj_J Lijlc.
ijr
* ^Iji Till jr 5̂1 •jjLmJI

!cJjJI ^ it^n J^LL 3-ii Jj Vj j-ftj ui* uHj * Jfl*5 Jii3 i-alj^ll

olj^\>ll ,J-Aj «ol^oJI ULi^jlJ 1'|.A| a^ ComuuLw oil5k o 1 Ai *

1

CfO J3» I JlU

I

SjjLtqj

HjIju ^jkj
. Lr^ J^j L|o-a 1 »>i ^ i-f

I p LuJI olo^jj L^j||uflj *U-*jSL If ^wiLuiVl

oLjjj a!^JV

L

i ijit».uJI JL^i. jjJj^1 ^ i.iV» jl^oljoil 3 ^ 3^ 3j^^ Iaa

3I L>“>Li-J 3^J J-«^4 aljj j^JLj ^L^f£fl <ji Lut ol A I)

Lfj 3 1̂

1

I ^jmiu [£ Ij I j-a
i
jj oLj^jUV I ^jAu <J LuJIj Luji I a Lj4^JI i^j ujlaull



Cjf”
4 (jM £j^ j-^Vl IdJt IKJd lj . Ju» y^ix iwA

S

jSJ Ij I Q*-i 4^jjLaJf iui

i^u IjJL^j illL alii kJyMUb* S fjU Luxw 04^ JjJ KxjKJLI

<|jUI JS iljJ.ai I kjJj *Jj I ^j] 11m
ijr^ . £ 1J^jj

L jfe jies^au jAJjU LmJjJ <^Sa«

dUU jyjA Jjs* JJ.1&J I XJj . IjUb. . LJLc. <JUS il La, L-^ua 1,1,11 J

I

o Lj
jjjJl! I fj I j^V I JjjSj L&jij <0 1 r jIj I ALi . ^ ^ ^ T jJoj 1 jJ! ^sJ L»i I ^ Sjj

4JUJU& oUl amm jlc Ui jjdj Lftjij LjSji> I S 1jll I ijA CsLm&a 45 1 ,jUX ^fljjji 1 ft
ft Ll.,,^1 ^ v »

&xA jjl xlx. /* Ijjjj
I tjl ,a

,
JLl^j JLi a sjpuu

J
j! fxaJj LjjASJ! jjl Uk,! j4j •*>•»*> *

JaJxJl L4>i j^lf
1

goLlfcAi jj! wljjjlSiV I * jl* jV ,ijaJi
L
^i£ J^au lx* ^ii <oli LJL1

,o lj LLi
Ij oULuil ,JjU oljljU 4j jJjLJLi Lftjii O&jS ^41

i\ Ui ij^J
1

^Jill II ^1 jijJ L*

M

j 1 4jjj lxa_3te i»u II Ixi J,,AM& XJj

jjSVi oijjii jj £-*-* jjj i jjHj .£i^iif j_p^ jjxi ^ ij U.1..4SJ i

q1t», xlj . ijftb, Cuiu-MAJ £j>Sj OXj i^LLU o 1j 1xU
j
3«* ijXki <£jA3-a S_j5Li jjLj iJjj Jjjjj

. I JlL&J

ilj^n jj,i^ 45 j]
I

1 Jji (Jx MS 1 # Is IjjXsJI fSll

J4®i ijjffiLU jlxJf JjL i0
1j 1 ..^1. 1 .jnQ..ft J 4 Lj .

^„k, 44j^ <il

ijjj j

^

»ri 4>iS , fV f o (j^-uiSil jxaJU ULL* ^...i^..^^

jj®Uf L*
iJM oSjlxii *J4j : I.....L L.A.T& Cj L^j.1 1 jjli JS ^u» 4.^ji, 1

(Jljia] lA„„l>-Th,> /•{> JjX£. L^JijJfaf V ^.Tui 1 Cj1j),X^I 1 Lfaa il Li <J i ^,.1.^ . i.;:ih.ili
\ jAj-* 0

1j 1 X*

0 iJ i 'i««i ^?UH* 4- U'J ^
^x*^i**» oL^JjxS,' V 1 (jU>*^ ^'*ilj^ ‘OLs\Jfi '

oj^

I^ *,. Jia,j U I / 1 4j -y, IjJj 1 <Xj LJ 1 ^jJsJ 1

1 JjLlIil Vxm ^ij .^jL 1 j
i jjLUj

(J
XJJVl jJUJI <Xj 1 tfjJI sum over histories

» *

JLJ1 ^jSj LS i Ljj f — jLSil ^jk Jxa^j \fJL ..,a ji jjAjjt ^.if l^jxLj

jLma JSj ,o1jLm*-« L JSj j,.,^ ^41 I jj<a ^jUjjf ^jAijALs dll J ^*iij .4jAS jrf,

jl Lj L» 45I) ijjxil JJmu jAVIj Ca^jil
^ y ^ JJLa-t LtulXa*.!

:
^Uij C*

jjjli ijj Ol* LyMMS.j ,O fj
LaJ> 1 jJS CjL^^a «hm kJ y^ij ^ wiLjjjl 1 al,

^

lj

L^..1A> 1

1
yJ j-i-iljJll jl jljlaV

I yp fijjL^lil ofjLwJLl Upx4 ^j4l

<45ja,vi Ljlja.1 jjAJj yl JLjdtAl L jKJ oIjLjJU & J4-i 4.1*4,"jil oLa^jll 4j1 Ixi . L^Jatf.

(ju IaJ Ijx^ U^lA.1 ....ilLLj J jjUl jjU SjjLaJil o 1
jLJt 1

>*•» i i^ilL 4j1



oljLut* jJiLU oljLu*II AJJ^j .^jajuJI 1| *A* ,t jl oljLJJ *J^J ota^Hj .CtljLill

.util^
L^liLI oljljll uLha La k mi Sj^uLjk A j^uu g^l jQj-i* JSi* fjtSiVl AJLf^j

Lu i 4 ^ *"» oljjJI ^va ha (_±+ {n.5>jjj |jlll oLLjaII t I.aI iA t ^i^VloljlII jj

o11j>JI ^oIj ojl£ Hj .io^lj a

(

jj ji£l JU^ £*(jI**-a^ jjij j3l ciUjjSSJVI

Lull jj U pS ^£JI KjtKi^ jjU r JK ^Lul jj-A ^LVI La4»1

da^j <j! jjit) .£Mfff 1*U* If^ajjL ^liJ 4jJ-^Jl ^ A Iji J£j LujAj UHj jjl

ijji oUj^lfSJI j> ji^l ^yic. jj^JI j^ > n IjjILU oL l m-J I ^lALlf l die.

.(Lfj ^LjJl ^iUua. V till Ltdiiu oLli^

U
iJAj .J}&\ ^UlLI oIj

t‘i *£J I <^1j jjjj LftjJ ^Saj <UL«JI g*liVijl ijjJ&i <j|

jjLuj IS ,{£1\ KyJSijl ^LIl^ 1ii4 jLutJI^ jib V l+jl (j/\ iMt

£-* J ^JJ l-i-*
^r“ VJ^b oL^Jilll JiljlJI

4
jl

<Jf
-Lt , Ija, 3 l lH >• CiVLji Li.* A.iJL LAj-AaJ Jjjjl <lajjl^JI oV 1 ^ ^-A ajaUJLI

jji I Jafc Ly £Ua«U (jl IM lujUll JL^A fjl (J
Jt Jjj J*3 ja UUtfb ^pjJI AJjftll oLji&j

Ojfi Jjl jjAAAJ i^ill oVLdl *1a Lp^* jij .
jLJjVlj # l^ujl t^SJI «J3Vl

Liu 1 <*U}\ ijjmifl ^jjJ * L* ^jjuMbi i Ij^j .!*|* I j&M Ky>Kj* oljJfc

l"ll (\" I I a I a* f i^juaJu
ljr
k LijL^jb Ulu f^JLllH* V 3£tj£ olj

ij^Lj jju ijmJj .1±a\zu v iiiji u^lir> ^1 oijjli
<3!

^i^psL LAjLfjL (^*£11

^lil ^coU.1 3* I<ua JaaJL LliSLfj Ky>Kj^j L«l*Jl «nif! ILIS

f
"ij.mi j^jSJI jL^kiVlj^l^uJi <-oiUI jJaJlA l| * v^lui

<J
-H I ^jLuJIj . l^i jj$j t

yuu

<jr
Sl I i ajj-JI oVjlaJLI ^1 L-jUuJI <aja LiLjJ L»1 .^L*jIaJI J^^>ifl I4i^u*p

*x^a aj»1j^ <jjioj yj <45^Vl iiujJLII ^gf i

*

i*|

i

Lu ^iiu oil.

©o©

nr



u-® ^>y5Su jj>SI

I

^joll SjLU JS ijl jil»:» j, L» mjI ijii

4J-IJ »U(j^j¥l b&jj tgl <I4.fjl .d f L|aJ j^p j^ll&Jf &!% -*U|j fjlJJIj ‘*Im-Hj

tfj^|jjL yyfj A t^J I Ctlgfi&l fp*aM\ IIj^j jt tfl aUdlj ‘J^AfJf

.*»
I

ygife |t.J,a»3.^ JIj Lfe

y^lf Sjlil jjJLj |faAriw,IU yl fcJLl iH.fl.flU AjJU ijl gjg] ill I tmrfl'iii* SjUI £$1 (Mjftj y^J

l..|. ifi. J..T-^!iU yiSk^M V &«iiJJ l,£A JoyJJ Caifjf jj>l Jffij! k 4a j^1 ^.*1,^1 A IjaI

JK ull <

O

tivA^A of«4 ^ ^ IjHf jjL fjjLa s^jiJisajXjstaJ J[L® £jt .jjSV

kjgJ ^jp^su Etom @1j4® ,oljiJI
4
^fe llJSsL# uill**®1 IJ.& jxS, |M^M& 4J *j»A

4>^ y*1 yj
1ft •*» 4JJ4 ijjjil JLlaJS dlj .^s^t^AJ^U Jf tiil jf«,® If

CsL^jli £p1 l,lf.l.ai», \A«T £jU ftd 14 Aft«fc ^U^sjaf f
ft!

I »g*f,Uai l

y^k^ nM," olsU^jJ iiSIAjJ bu» ofjd^ bj.1 ,', m.I,™ sjSm lljuin* L&jlj iilfa.inll l^jlf,j*J&1 f

ojjlwgl f yP*A QjUjjJf !UL&m^ Ll*L$i f**MO*j jSLifi ypIuajX® yM JU&Jf ftl jjjr
k

1^1 ;AmJ QM aU yL&jjL! 1&$JJ #lftds? I stotal ^.2i,falf
| 4j|j »ftjJjlf 111 ft*a

Lft ftl ALII ^jLmLj I IjiijiiniMAif I fts lj^«jy I dljj Jjj i \ ^ * 0 <£j£st.j Ojj ^1

Jflj^ mil! IjmLmJI jUI) oL^aI UmIII KjaI! ^1 - HjdL

oi^sljxl^ |>i

^

iL iiioffltl jl JaLJI ofjj £^» l|JsU ~* ^fj*s*sill

Ca^mmI — JS ^

a

cJj^f &XA jjl <4|g>S>.A JssJJL dfliA c4jJ I dl4

*E £ jy^ w® lOis} xs&l ^(jfcl Sjju cUj J^3j ILU

UUk jjA viJVl Jll ygJSi Hj5k 4l tjjJjPSSLbi I ^4WJ iSjtlf ^jJb



k* cJliA U^J * fjJ aijj^-aJI <> «kj IjLfa, ^
i ViiMil JJij .ofjxll uiAl

jlSuu i»ll i^lifLii ii^w olJ All Cul^k Uj « Ci

l

ij yiiSJV
I

jlj I i^Lui

I IaAaTj
. jfrj^^fLi ^JadLa ftLaul I^Jj-auuJ JUui

jAJj (J* Ifjjj O V ol^aSLIVI A4J
J|1

qMJ U , #j^aJI {j+ ol «A^j j(jIj ja»UJL

cJjj (jl \ ^ N ^ jjl^LAi> «>*bj
^LLj^JI ^L^jUI £-aAj1 <jlgjJI

Lfj^|
* l$,*n i> otjjJI

jjju »<xa^j-» 3 >•* <*i ol j SjUJJ ^a^aJI ilAi a Ijj {j* Lljjua* j4J :<UaIj bli J_aii L Lff ajUI

Liil okuMMASh tg_j cJijaju jjjfl <A^kJI tJ_kia*Ij tiifj kiiLuil jlj .oUjL^Vl JAc W*-u-

oljiil j-» <jua^4 <j„a>..«,Ai olJ cil,»U4A
{

jJk otuMaJI >oIjJlILj ^,,lk «<»*> L*JUt

.LuUI

fj
<*llA* jIacIj oLjjlH^^ J)-* <*.jAaa4 ajaJI 5f>i(j] j-*Vf JLjl jb

<j1 4&U (jl£ <jV «<JjV I » LdU^cJ <aJS <^C ^jVI Aa1 JAj U t yjl ji . M» <ka^a

JjjJjjjj p^Laj JLa.! idLjjjLi -jl Jj-Lc . Ajlll l| la qjuLua ^^jJI <jbajiLmiV

I

AAajJI

<1j£ L|oii LljjAj <Jj ^auij ijAj Iax imy (£y±j a jjjil J ^VT t jUtu&f *£

HiJKJ IjjAa uali(j jt a^jIa JL ajL^ JL ,<jj

^

iaui <J jjShjj

^i^aX* j3-* a»j L_ji Jl i~ .J djj
.

(<jV I L|.aa Jac. 1 I <LJSLf I) J-Juja.

a <c oaLi jIa 4jJ£M jjj-4 £ Ijy <ju .#>L*3il £_* j LiuVI ftjc «,,i mi >
jjjJl)

iux^aLIa
(
^c.

(
j^wJI jLi#>L^II <jjjjj£ll * L*aJL OJjp-allL vujaJf JJU jjfjiUJI a^Laj/I

4^ilil >.mV I ^jJc- Jjjj Sjllal Ll* oUIJh Oj^al j| *Aj)jaJJ LJjii jal

*OJnA Jjui JjUl
/

ia^IjI i o UjtiiMOh. •^*1J oiJ*** o*

^ji Lfjl olu olixpSlVIjI tfjaV I oUjjj^aJL ajjjS oltJ**u oLjjJJjJI ^I lLirt l tujLau Jjl V]

cU^J quarks oL£j Ij&JI oLuAttail AU OlMmmi JL^j j* ^1 ol a j i Aiafc (^a c> *"1"<UA JJ Lbiall

J^j *3^^ 'b1*
~~ jJ ba^jjSlII LjjjaJI^ OfjLa 3-*

I cujV IJ fjmJtlOk gft jhfAA ji ^aaV I J-i-alj t (gilt <J>J ^

lJISu ^>^3 ' quart qj(j£Jk jLii Igj] IaKj .<!JjU j>*»* If ol£jlj& I^Ij

. lark «djV SUL* jus ajI& Igp^j .alill^ q A^q j
(ji

coLt&v^uf JiVl
i_rlc JLa-* J|1 sXLLjuj :oKj!j£JI J^a < U*t All ^[y\ I *>A jac <Ujj

^Ujii >>« TO



4^ yjfi cKj ^Uj «
UfJ®|j 4#*«y<Mj

Flayors

oHjIjSJU : 4jfta»
i
jM ol^lk^l I iX&yl AgffljJ I yjJJUjJ AjQ^U p^A,1| ja^&1

.^al&Jf I4J u*oJi IjSj^^jII #j*4ji olfy-a JfjJJ I>a IjjSS jA*«I

s> Ls*«V
I

g^jVS JUJI y*® jXu LsuJ ^XiaJLI yl cMiiwThi

JyMJU^bO 1 yife y^jA<fclL» >M^ I iJjMM jJ bill jj cita^^aJ I

^ c^J^f *u^ J^4>4kb^Kjb^^
oU*MMh yjJsJ tiX^j i .yJUll /»>• j^l u ^jJUl ilf £jCul fc

L
wyas^h ?bMj ^jbSb

fjjSSg^lIK I4I. i$J£ $sXM yJ^Ij j^L«sy Cl I^JjjS yA

yjl] Ija, ImjtjM* Jiafel^f

*!LU yjfi ol^JHJjJ yA IfUlj fjM Ls tfj iCiljjll tf til a^yjtiytfl jp^J

ylfl oh^j oU^mJI^ L» :^ JI>JS £li f^jy
f
UI^U

yl IK All if till «Sj3l
I

^uSfafflte, yrf» 1j|K yjJkl yA ®jAsiJI JjJa yl fjyw JS 1$JU* |UMiy

tit|ypA 4,fjJ» l* y*«f ^jIJ |?
tlaJa yaM[J '3-mIaJI iJLijIJL Ij4f!

4J^|
f yJ JaIa

4
jJ ypi ol^AirfWAtl l JK yLi Cj. i, 4J f£N yjjJ

«
jAffls,V f J^&i I yj Lblj Ls^j . f^JK jiLw&l

y Li InSS.% >jplmffl^i1 iyfcftjJJ ^L&yLl JjjJ® yt$I t|n.i iflnMninli -OH® C&aJujI L&K 4j|j ^oLay-a i,Ljl..ai

I

f&UI yV « LUyasa^a C®»a ySff |uua$&J! IfilL |^Upsjf jjl «MoiU f^fjaMiS jj& l|j,l(wiij ^Ll^i

ijLfe yfflilS &AJ) Cil ajywiall CiliLLy >4Jx Aaui I IjuESLm i$Ut JjiaJI y^LX<» jM 44

J Ltog ^JaOriMil 4il ol^j^SI^I y^ ijk L&jIjJ "\)}XSLN\ ol^jji

iflfcli cjjJI
tffl
j_?4^ J <V ja|j 3 tKI I tf.ij^SSL; ylJI IIIJJb Jj^ll L|j|Sl

yplll IvLpkjjil ^Oawa^ll oLSLLcmH LoIx &JM&S, gMlSfl yjUl^ .

^

yjjjSflV I c4j^ ^

£j A^jSSI I Cfeb^ ofkL^J l.i.ft^ail.ifflftiil,^ CiULL 1^1 IaIjS yw ill J wlyfe

\»J^A *of4^jf!
l
jM AllyjJI yl JulLkll £p yK lyl J[k& IjjIaAII O^L^ijlII

Afeto-1 oij ypl oijj ollfji y* oiSU® till oLoam^I ytS < Jjji

OAOm&aI |su j-®V I Jijl yji OrflS qLum^, oliLL Atft iif 4j,.limit,4 ^ »4^l I O^t^XI
^
L ft &JU*t I

il^jli yK jjllf yl uijtJU y^nfei I fe-J^b

IaaJW jJ ™”
>. y| y5uwi!

, J,i I (fil o ltAww,^ y-® % IlS lljliJ I iQ*«4 ^jms& jl®

yl 0A !jJLm»1 oLauO, y^ LmSwI wlltU y4 oL&to«JI SJJ yl oiilWI yJ]

ibpl jl LLj(J LuU y-syj ilJkai>A ^LmsI y.@hft.J> JaIIL iLjJ yl Jx, sy L^a^l ^ji y*1 Ixi



3^1+iil » LlJI oljLhj Ujaa 0-4 !*!»

fj^aVI (JjaAII jjj Oitijj (

joJ I

^
t^JI ^ La^i! Lta* Ijjj) ^

I I »

j<nn <xcaLih oUdU«aJI *j^Jj <oUjmuJI fjM <iL iLjjLJIj pj-ua/I «ill4 fjJ Uj <<^£11 jjM

tJLfc AjJA^w* (£jj tf^ oUxmoJI J_i-V~»^ l_aU I I JjJa ^ JL^.|j . Spill L-iif

!

CjI

A

iMtjJ
I
(jl L fh£J! 1£ajLLa jV ^fl y lLLI 4J IAA <jl

.
jjLaJ, I 0^.1

^wuaJI <jit jXu La jj! pL^uiaJI 4^1 ulJ £-iljII ^ <j Lijj^j Uj . J.lVifl L^j

lj-* jluLaLa jiJui : 3Ll 'Jl <iwj IjjLu* <il ^Ul
^
nw^JLi ?at~^Ll I oLlLaJV I ^

l &{lsLa JJJJ Jfi t -mJ I 4xmj \ <il LaMoi %, jj Li 1 <4^J ! 4^1— 0 , N J^nij * Laj I

Jjj4 jljJ-J wjJU <ij I jl VI >LjL»JL» ^1^.4* nJ I Ijjft j4aj Vj .{U 0 . ^ JSLtl) < illv.l I C#L*lauVI

j »

»j
r(ili — 0 t ^ J^ntj ^Culj lj I I II 4 iii.Su t jjlL ^jj I lj . t"\

• |
<1* l£

o t \ JSm*

jiu JJ&\ 1 Alii ofj CiLu^iiaJI jjjjl Ljj \ A*
j
Ijj4 <4uu j+4jJ #jll <iJ^J )L1 ala

JjSlJj * La JL* ^1 IjmIxa IjaI <& 14Jl jJjjj .
<iaL£JI ijjJljja jA^aj » Jj*V #jJLI L^U^ <£L*i*

laijj *A»lj Zj)J j fr
ill »ji I l^il Ij| LBLila jJjj V ulaiug diliA (j| f

jJk <Lul

I

.< 4Uaj *j4J wJU Lfl pLuauaJI *4Jh Jja (jl JljLj !QGi*l£ QOjjJ jjJil l| ifc (jl JJc

‘W



1 LfiloUwaa : qGfcj.A'y# Jj ojSJI^ <ij
l
>ai1 l oL^m,ai i J$j

££j&f! t^le, LJ«1j *(£J* yr%J '^J^J i jil-wa l$id C#Uta<^| g/lsSJl ^Jk^ S £jLU

.

<jr
|j^J jU.JJ.*.iwV I 1j^«* 11 ijLU oLu»«A k£jLil ’.!»« >»-»w ^J|

yrlni * ^£© ygi JiP 4J
l£$j“ \W 0 Ijk gr|jj 4LJa2£l

^jUJL?! Ja^.J JjA* £|f 4lfi Jliu ^fS^j : L^j^su IjJUuLa LyLj^l

ijt±£&
l
jJi 1 ^jil ^jS^su Y Q^ l^uJj ^^fetsaJI Jjj JjJb yjij^J jtju*LM*lfl l*u^j jlJLaL ^j..^.”

4^ajJb U 4j*i3fc yjl dH-ij £»&%!! "Uua Lfj %SL» {j\ jjSUj if ^1 .<lfLjj

iJUfe ^jJ| SjlU O LfcjydttA, ^afc ^4& wmj I fc« ill 4lY |w»«L& jSju*Li(mYI J*U^| .yA,iiil ^M- t .U.»

ollS IjU ; Yj « Yj ijJuwsa t-Jll? I ofj oi-«4AAialS jj& i-Aallll
i;
gjjJl Jjuij! 03*1 Ixsto <UL& i,ii^^

,'iiilSwa ol&j*u* I4J jjjSj jjl u&J CslJl jjwH (jjSf ^jl l-Aa* L$J ijLU otujA

« j UuamV) 1«U* yjJ IjjlaMS ffUJI ylS^jlj -g-wa^il <j«Al 3*LajJ»
4JAjj ^ I4II ^Iju ^jll jm$\

O tljJjyji I oils Hj « I £d£»y 1 , * to olljyljflj O iljHjJJ JSwJiitll ^Ju ofSjIjSJI jjli

JSaSoI i#JS ollS Ulij » JJath.ll f &JU3> 4,^1 .U O IjJ iJS«JtialQ tj jjjSJY Ij
yyJIO Uj^ujoll

I

j

.uu^ups LiAOa » wUjSJL jfM La

i \ % YA ^bU. thjLygl **J&f yfll I /ClP^V I o lAAfc .n&^I ij I ^§M l oOj <4*

iUtLjll J ^bUjSI dJU LmJ 4jj IAll I |U jij Jjj ^jsi

A fjJJ I 111 iiluAl Jjjj Ij old ^pjjl f itj lI&aV I jS ^^il) ^JJO^S

j-mil ijAs »^s^LaJI 4 n^.lll ^SJI ISjlKaA JS 4^jl tjA Jjf ollS

<i®lS £jjJ Jjjol 4 "111 ctlf jl jiu if 4ll ^1 M-lA.<au Oil <1 yljSSfV I jjjl yjj UitJ I LpnA»Lj

^|j fjfULH {JjjjSfY I
(jU L^jI oL^J J>^ jJ 4lSij <iajj £ja,fj

LjJal Ofjl dS V^TY ^LluSlj * (t_i>M,1|JI ,|1 ^jjjSlYI jLaa jM :£j*j <1 ojSf

jL&Aa ^u0»a JSJ ot ijYl uijju
cj"aHJ * ^

4
j»® * Ijj^AJ Jjjl AjjJ Jf ^j]j tjfjaJ

<LL>^ olmum»I I ofjiAaiwa
4JljSj HaIsJ

I

oLAJ«MftaJ I ^JLsfe .4®»4

oIjLaa ^jh® <% ft
S" " Uj^u ^ilVj^ljM*i ol j Lbl>. j> d^ayM^I Cy\$

' (
o I. .aa^aII

yjj Iaa ^ LSlU !4^jL^1 jj1 iilLUi jL«aa csLLS^ dll . oIa^u&sJI

jfrA ot&AiwttJI 0

1

jLuoOMt qa 1^4-S j4^l olbM3tt 14ja. J^jm 4j1 vja».mI (j ,41!L& ®j»wai

.JjyaiJf IjJI fjM JiU L&4 if a^&^Vl jJL JA>]

ijUl oU^Atta>{^j Otliffi. liui
I j! 4£>Si 1

4

j! 4^. |»,.SJ I IS^ LSx^ ^^41



< 4jUI Jn* Uj . tj] N jl <ji-«*^ — f\Jj cil olj CtUu.*^ ^jpjafc-*

j-;-^ jAi6UiiVI fx* fj* jl jjjVlj .*jin >L*L^. (dtjlj&JI jl yxpSWI JIa

I JJ^j .<—•L-oj_J ^ojj jjh,l ijL*
f
j.,**;kt fjiJf J^laJI ^OMijaJf . 4 jLLI

t(^ujVI IjLLI ^ C£? \y* J u LLj
{

u.«4 ^1 l icjAu (j*

<j] fx* ji<UjjUr>^VI 1x1 V l+il ijSU ILlaJI oUomoJI l*+L\

fjtil J*4 oluMt^i ^jl Vj .Ly2 LAI 1 jjl ^j
U~

< *n l^jU Ij&4j *<ijLu L» jojJ V

Ij^J .4j£j£ 3iLu*» J^c. UJjLiJiUjhlljj wJUrflll i'yk M 4 »j* JU 3h< .-
r
r, ,-.*K

|jj

4jii *i*LJIoUWI IjJ .^u^j j^-5 x* l* %^il LSjkU

^if ^j2ll oU ji fi*^j . Lfi {jj£Lx*m jjti
# ji L4mV" Lfc£ (4]

iM ^ 1 L^y Virtual ^Lj^xii oL*^^jx L4JI L^ox. JUu SjLLI C£j LfijLp
i

* cijAj Uil .oLtoa^ HI kJLAlj 4j-Alx* {4 if * IASI I jSLu V f HxuiaJI » olMwaJI

*-il oL^ui^i .4jU

I

olxjuy4A. i^-i Lftoi j^j-iil ^
**'* i^LiU >LLi VjjlL* JjlULj I4J jV

jl<u <txljuLak
!
j-* *>

i

ji LajI J^klL Y jl , \ jl (jiua

oLa^x J.WC1I J>L'j±k}\ <j 4 > <g>ir L*j L-AXc, LJ jXj .AjAL* L4I&

tLiyljj jVV
I

£_* LftOal 4JU! qUuu^ Jx-Llu 1

4

dk LLa.1 cJuj] X
4
jJ^J LaJ

I

oLa^jji j\

J] jl! qOjjj^ll jilull i^5 jjli
«
JA*5yj) .4jlil LULaJi Lj^jjuII JjLu

jit oL 1 fcSSlV I xl Jjaj Ijl lijALx* I4 life (JlASHI Iki V o

J

liij

t_iuASuj <Aiujj jj 4j3uiaJ I oljja^ill #jiV(

1..4, L^'i
4
jAll 4jxlf SjuIi ^43 1I1 *** o_jj] ^j-ill Ji4 c>l *ju.«.t> ju<iMjS j5Lt^

ji ^ (jjl Ouijl ^jpJj H>„AkLM„„lil,l I I JLi 4j] ^Jc. xSllll * I4 44 JxliUJ
(
jjJ I oi 4 t

Jlj .jxx] ^-A tfV Ijiall* V si5 Ol VJ <<4J^aJI oLjiobiJl »Lui juL j4j I <L*m Ijj

I4-4I ^ylc yjV
1 (jjxll lK >M>iS tJAp

(

jJfe J^JaJI ^1>L*L £jUj(jj^jJI ^ik«L4 J)U olfxll

.^jjJ I m Ljaiif jj.i ajtjl I L * ^ 1

1

jJI 1 JJI
jj|

ii< JjjjjICJ
I
j| tljj-fcJ (j . 4,Jlj>j <Ultt4 <a^jl

ji IfA^l — 4jiif <JLJjV I k^iuxJI (jx La^ti oVjLh^l Ijj^4 cuj^al %Mj

.UJU LI <LlJjLaJI (^jjljJI wJLLwaJI Iu^j <Tu^j .J maif I lx*

4jL jj- J ^AMtai JS ji ^ I »<J_ij5k 4jil I 4J4j . <JjjUJl 4ji j4 (£>21

1

ij-4 JjV I t
i ILJ Ij

jj-* y4j Ja jJ
|
^jjVl (£>lil < ±JLjJn>\ j-l

IJ , <ILiLLa jl 4 ll1 ** ui.mi a> iLxjjLaJI

j_tc J.4>JI
frJ
kW* L4JI : (jk Ia,„4./» I4J jjl VjJ La IU 4 Lik-kl ll Ll£ L» <ti j

» ».,., i*>*4kll



ol
1
qU IdA % V

I
|^jJ *j\ IxA gyAA.JJ Lau Ij lfi!j *Sj44iS C*LLsw&

r I+jJVj I4J ^jl gUuf I4JS dyLaSJ «q^-* Alfj jjijVl JLs ^1 LajJff

£qij *jJLS L La*lj yikil LLd 1$j1 jl Sj^y®i LI
(§j£J$ I A&sO! i^jJIIj

JL- JlJall^ JUL<^J Jl

*4a t^Lsl IK Cl qaaj jAj
»cQ%^ \ ^ ^** 1** *\jl^ i$if Js& IjlU

JjLi J! 4^j¥ |j o*uuAf I qu ^iUI .JJ® oil Jtfl %HI op iJLjy

iff iJj LSI l~Ob At.it.a i l I J |b&j| .£;U**aJ I £^La qjSLl Jll ot .AU^aJ f £$* o£|>blijJI

I^«, ,A,A« lk .l j Jja jj4j 4JAjV I J «,•%,*« — 4^bJ ^£u IjJaLa JjuiiL ^11j 1, 1
,

jltl 7,1b t|Jl

*L^jL& oLji
4j^|jSjbM<!KII OJ^L^II <JA*4i sjy^&aa L UL()3 ULLhJ f

(jVl inS Lj^j ^1 L$l1 Jjsut, wLKI I IjOk ytl ^naijj *” ^JLaL*

JA* Imj4^ olauJUsaJI ^4S JctHu jjSI iijLw^qnlSLIl IjHI jA JtUI *JLu4kl(j

fjAj •O 1
j^J I JAa %^-tkl f jjft oUuisail Jj&Llu V 1

1 *^(| tolSjjjfl j|oliltftt

[y* yyJu Ly ^ALaJ I ^jl qj£l qGjjuSII qo ^jlfLI : llj$t|}Ji ij^S ^jll

Jli* J Jc ,

(

IjiL^to txP^jlj ^ Lsu*m jjgb t'i uhz ^jjiJb AjAA&AAiA

(1 |Sm 3L!U aijMjyU (^l\iai l.A C§^ b .IJLaJlj Lasjli

jj .l^jLia jjjSA <J L*i llsbrf^ ^jUI Wv*&> L

fa^Aj .^JLJ(j?^jil o llsjwisl
I
yMi 4|LmOA Ijljfil LijJS tf

j4JUI I Lllaa»l yy.iJj L^jJJl I^JjJJ f oLu4aaII Qo -l ..iga ..,al fj jJLlll ijIJ

qjoi io^ Ijo Ijrlll Sj^^*iat,N y^Uttb Li . ixfflfe IjUl £|»®

IdLJ \ HzJU I oL fqu

LJL LU {ijUl I Ijm j>^ ol^SiWfJ^

tj& <j
1 4J-L aMkli4|jj|SJf wMsJl J^a. JJ*8^ ^ ViW

4lL>kI 5«hj yr<«M^ # I t-M^ I4J iK V oLa q»® 8j«S alacl Jat^

jaI qLjjKIVI Aa.1 ja^f Laicd ^1 oUum,» I1J4L3 op

u^L#a — ohP^ -^iJ i^iLD %>LLfJ op *2 (>iil yjil Jj iff oljWI

^ipjf oj5jlll t-J l, jl ^4Tfafe«iiLI lajl Jji» 4i qK 111
«

JN> ».JMhK L^AJI 4^JL &'X*AJ

iJyjKJI m Cijj iijx^

y

pyL .a, Qj3_»J L^alc <ll <«dUl

,4*-®Lsi]Uf ^aji .qjSjJJI 13 Us. JJ Ha 4|J^J - a*J jU8*-! Jj yjil jIa®

V^



^j£. I Jtt 1 1 <i if
1
jc. I ^jAj ‘^JuLiLnaJI <4 \ |jJ I *jtl) jAmu La jJk £JUI wAI—aJIj

vJj j* Cll AjAuyl I

{
jJc. Jjju V LflSkJj /L t.xAi *—*J j* * jU.1 oLoamj*.

(J
_Lc. Jaju jjJ I LrAj

^JLhi I jLjLfllfc.

^ frjl <JxJCa^J! <j \ ylJ I AjjJlj ,o LjjajJ Ij_aJ (j oLjljll I J_1a * Y jl * \ j] < ^A_nft

(jj JTjJOjIj j tjUmJ .jjlla Ojj-U^yi jj jA>L»-a 1 1 JJJt^ v]i £j-L ill If / \ MY

* Lj^J
I J X, Aaj i - LaLaj <

1

£_* JtlilJI 11a j_ajj ciLjjioj jjLijLi

<!i^j Lu 'jj^jil 1 ij-IJ ^ L*-«y Li <i I Lajla I oij
.
jfc Lc. <j La jA vjjJL Lu oilj Jjj 2j.

. ^ t L LiAi ij

massive vector lx)- <li£]l oij <^jiil oU <

j

l*_a ijjxi < \ oil j*»

W j ,^1 ^}L_i W jLilj) W Oj At.* JJj . 4 i\*u,*4a J 1 SjHI J a -xl
1 fj-Aj * SOnS

^ J^LiJ <1j£ 1+1a J£Jj '(«jl—* ^J» Jay Z jiaiij) Z j ( li 45 1

»

jj* ll La W jlxuj)

Sj>^hj i>* u-w-L* ji *j y,M^i I o-Lm i >j?J j-“> <j-i
i^j) Gev y^

gat <j] ^c. jo-u U jl 11a . LpLi_t ^Jjliuui. fl j- « uJyu <j-^L1 Qui ^>L-u — £jxllj

ijfcjuuiaJI jA £_pJ I I4K <5jiaJ I jj ji <4 ini "> it, I oLjLLJI dlt La Lu ^ i fi 1 a 0 1 .» JU^flb {ja

4 yt Til Ij . <jjL*lo ol ,• ,\i n.-yf I 4ll i*l I * m" IjJ 1 oliLLJ
1
^ii , <l oV La L*j|j

aUaII it il j L»alt) <JUJI oliLLJI J k» j > c*Jjji I <i^-c. ^ Lc oa(jjJI *J& liJj-Lu <U*IJ jISj La ^jJk

^Jakjj j I 4^4j ’• <aj "h.n • j^jOjj jljOj Lr^i
— icJLi *g^ Ij 4jujJa_i Lu«Lmi I ijSJ I AL^oj

(
\a-jjam

, ijO^LH Ij <AjujJI 4 J^JlI I S4>ij 0-2k I jj <*.L^lII I JLLmjj tjai *‘~ Aj^.N <iLL jjli

Igjj .ijlil Lfxi gp^j (jl <JLk ^ 'UAillil oLsUJI glai oL*J5mj

JllA jl Lj'Hj jiauuM LuLi « ^thAiiiih it 1 oUUeJ I ole *jiil jl i L» ^ jU*J <^ju.*i.3tj|
1 1 iIa

I

IjjSJI jA lift! A Lc.jj jy^Cj Jjlum

i*I 1 tK* ‘jj-a
j

jA. \ *
• j-A Ij_m^ 1 oLiLLM alx. <jLa t^L*M — OjJli u^J

< .nil i Tit U
I

f,LkM,aJ I o Li Lift git jSL(j ,<£La1a I4JS j^jjillj j-i aojo^JI <j>LU I oLuMaJ I

W+
1^.1 , L it.J^t.^L l »J >JAU&U Cj LaJuutJ I jo <JjJAJ-J I A1a jli fHoJUjJLIt uiiijll ^JaJUA ^1

^jJft jl oijj . Ioa jAaAAM olj I4 1 A T>4 ^j-lN tf>iil LaA Z j W J

oLou-u-aJI O^laXA clL^j 111 I jA Jj-L3 JJX. Y
|

LfJ j-^jj 1 Lb^_LjJftj ^j_x1j Ijj ^jLuJItXLC

O Lotuia,
J
7 tuV OjJiaJll OlloJI ^j-Aj N « » ja oLiLia jJ| jjJSLi Laj HjjA O iiaJ

* dllj j*A ojjL La jl <jJ 111 I j-JuaJ I o IjImJ I jjja* <j I ^jJe. . Z jl W jl W+ jA

Ojlc. ^tl_A I*g < )j,Twlf I LaJL LaUjI < -->-A.AA. il I oliLLJI ole. Ajjlii If (£JA.VI oljillfl oiill

^jb I jAj * JjLij Li j» LIjI jjij f jjoL^ Ua a Ljoill Jj_h *JhL^ ^>a!j Ijj ^jL-J 1

VI



lJA oau jj|j 1 <j. imUi L JU I I y£jj&JJ Ix^jp oLjJLj

uAfiil jtij LLLlli 1 A>a»jJJ ij^jujVI jJH^ \ ^AT^ ^]i # LkA jjl ^jijj

!

.Ujy jljK .^VJ ^ l*. Lsll J]£Jf ^ .SLKJI^ £fe0i

4J

j

j» J 9 \^Ai ^4 JhjJM Sj^La* •Jwj^.tsii t ! |^®0 ^J4j| I Q^jLsj^aI i CjL® IjW£ (juji

JLai ^i^lu^l, f JJJA j| I

^
UeJ L-L I ^jril I ^jjuJ I

^jJJjjV I jSjJ. f ^Xk|--a a Li

,jJ& J«aJJL I ji if] Cwu^oJI # Ljx&J I jijaJ ^IjVI ajJi ^jJ I Ja ^a»«a4sJI .SjUl

.(sUill

4JJKJ>^*1 ® 4^ La*^ olSij h^iLJL f t ’Ljil f OjjjJ I ^jJLf f ^jJk gUJ f^J I %.ml,.,,1,*,mfflJ fj

ijUi a1» (j

\

jil»j L&^j .ijlli Sljj^ L.4. o h ^

U

hwJ

^

Lm^wmj

Ltpi f ijii {j -oiljij^sLS I
aC«M.L,> JUij Jx Lab gluOfl ^jji™%. ^,4nj^u \ »JLf jxJ

L-* oLx< Mffili «Lj^p LmL ^„4i : confine ment ».ui.il 1 L^jx Ll% l$J <L*4ji

ft e t JSLA

jtSS J>a |g%J <3JU HiL Ak. tjjKljf f
^w"l rfM

i

j] #jA^aJJ <i <jV <jij4 Kjljl 4jl #jJJ Yj ’L>^ oUJjS

dj !j5lj j^“l jjJ
j f*A V 0’ i djfjSLJ

i
jjli dii *>• Vj^j

. (

J

wiJjj Ha Jmj «(jj%4} = (jj )1 + j^Ak ) + j-6-a»l) oUjisJf j>a gis^i UmIj4 3j}1

vt



j I <-*j u>^ c>l .>* j^l 0^1 Ujlkw^ jl Ujjjjj

*^Aj = jjjl jl a + jjjl jl ‘J »A ikl jl *n a + j i*ii sJi jt Ij^J jL*o^* +

jjV aj 11 .!*,!**,^ j-4j i mesons o

L

»jj^A, L» ojjjII oL^^aJ I t^kjyj I ^ji oUu4jiii

hJ^X^jJ • iSJ^* I oiijjaUI ^Illl <jLV i LaJha^l t j/l jliJ aljfjJkJI jLwa^j dljljJklJ

uaj dlj ^y* Vjuj ,jj »i I4J LAj

I

oUjJLJI ,jV 1

0

1 ju Lii-a^j U^JL #j-L I a^j ,j] *j aiHfl JjU

Lju *» JLU *4Aj .(jAajVt JJ LfjljJ] ^ij(.MT>Ti Ccja .^4 #jl I 4»au (jl

. glue ball
(

^aaDJ ijS ^,4* mj jjc

SjSj JS L+jI jojli a5 Vy*!* ll^la. jl l5kjJj£ #jll x^jj (jl^ juJLUJ
I

,jl <jui»<j

I LL kJ

L

jJI (jl I ijAaj LLjojljxa l^al uUij^o^ olylJlj C*(5kjl

I

J[j^j

pj-4- JL+
(J>juahj t asymptotic freedom * ^

*»j a* n «LjjjJI ^amu <<jjiii ^jJLU

(jr
* O^il I <j m-aJI ijil I olitUI alai

L#
Jc laaeL* oU^UJlj oLSkjl^SJI

O
I

jJt JjJ fcjiifl I OUaui.aJ ) ujLj jl jit . La * O l$j ij^J I iujij <Ojl LX^

(JjL*j 4IL1 L&j 1—tU^LaJij XjLSjIj&1\ liiLuijj t v, .in «>>' 4_j^il! &j_aJl <^)LaJl oLsUall ale.

J yk AalLc. <aLLa ^4 (jJJ A^jj-Xa flj)j-u«a 0
, t jjili ^j±Uj . a OLwLi

ji (jfjJ ^jlll O
I

jl mi I j* fjxiljM» [4 ‘tfc ui-j (i jjS SaaJX jfj^ I

oVjlaJ.1^ jjx. <ioa-4-all tfjill Jl^>4 ^jl jj^j

Grand II Ixa^JLI f L*^i <Lj^iJf ^SJI ^mLa qu ^.4^ If

J ^ajLiII oLjjJcLjJLj : L* Lcjj <k1Ll*- <ji JiI^jaJ I Ix^j
.

j^Gut jl) * Unifed Theory

t LLh. ZL\£1\ Cj LjiaoJ L Lf
Jk Vj .iu j LaJI qa+4buU V l^V .JalilL Sa^jA

<_r
J Vj tCaiajJf aaA (JSj

‘ ji\± *t uaj I (jj LfJ j >7fcH (jlaj V I^XaJJ oUU > (]^ Ijae (jjju l^V

.JaL^JL Sjua^a <iaLSk jjlj 4J objiall I AOJ ^Li <iJJj ^ IjZj

^jL^aj o<uJl ajaII L*^
:
^llILS Gut oLjjJoj <j-*-uUuV

I

ijSJJIj

CmoJ ^all < <1 Ij <jkUajj4^i I

(
jruJt jji I ijjy ,

LU1I olilLJI Jjfi <4

axa^jpll <LjLU Lr*u*Z, 4 laak <JL L <jLL> xiej .<jJLII oLjLLJ I ale ^cmI y t Lj_>1j *!ja

jyjtfcikJi Ca^jl uwn*y| jjl (jiw L^-jLa *a*iJi (jttJkJ L|J^ i^CJI *4^1 ^^jdaUaJI

iLl (ja liilaJLI *jUI oLm^ jU IjLUI aLi ale Ou LAjI ulU Gut oL^Ihi

,
jLl jiajij yLil la^Aj < LwLul Laj] oSjlj^JI /*—Luai

vr



jjl j»jL JaJju LajS Lfr&lj (.IAa o4-ia ajj-uoJ A&jja-A »
,

"
u»ul AiUa <ajJj

4j1 oLuw^aJI a)LtA4 ^ja ^laJS JaaJ!j ^guia will £y& Jj¥ I

4
jjSJs

^Jl IXm |kJjS o LukStU kiaA, j <3 La jk ,L* pULL ^jx oU Um aJ I

ULkU J^jwtuJ yri^» Laj <jjIJ I <1AIX\ <j1 ,^i ijgA. ofd^j *y»> i™jV]

^Ull jji Ifl^rfu fuu fjl J*Sjm ij — u ,.w..^^,AJ I

f
(kill jS, Ifh (JJ&5 <j1 yr%^f urrfJsM}jf idajll

sfej^Lya> ixa^jil okjklf? j LjLaJ q**> jjli .^JIaII ^jj ft»milSlf 1

4jti *%uk!lj ^lyMj^l ^UJ Saa^U hj&1 1 iJU^ L£ UL *1 J* .J*dJ

. t^jLlaJ ^jSLm 4jtkff »U& ^jklH

IjUl [y* jxSJ I £jjfu Jill foUjJJjjU JL j>.5,.uj

I

^LaoA^U ijCI cUj J^lj

«dUj ^teLej yjj U Ij I O 8J III*.A# J*Mt> feN-fcahl oUmi yplj kagfiLij jLL&Oj ,jS^i <<UjtjJ!

.AjjlfLflf 1 jLkqj Jjjj^JI Jjli <*&3
t
jj5L if ^. iJknJ I <SLL xLsg, a$ jJk

obL-ka Uj^mJ U <1tU
I ^ l+jj ijmJ U*jaL ^j5jjJ

I

oKjIjSIfj

1 JJI y,j^f la SLU j 4
>i L>JaI (j | iakSfe

tJ*M»J& jk> Jar
k 4J I

ojS^ 6^j Am sjJ
I J-aIj yji ^jUI oHjljSJI CIL ,jl urL»u quUll fj-u» fJjA.il

I

uyjioHjijSii ja] jj I J L*.l a Ij .(J 1 4 ijjKjU'^’l JkiJLi u^jas^j . JhuAiki Lj ilj 13

ysjxli Jj¥
f

jjlfi* AjUalit ^j-IS ^jk j'j jjl J a 1 Aj 4Ji1 ^j^ikLs 4a JIaLa I I

f 4X» U*® ^jmS> Jjkl
j3-®J -(5jLium ^ 4 jtfoW 4jjaLa

jjU liS-iy
.
^jIJua! 4jm2j \ )

dlj jjA wjJL? L jl ,^jaU wl^l jjawa j4j vjxAl I

^uJLldMiM e»ji f ijl . L^jaj aj ULa \ {JLaji V uJKJUjJi JIaS Jl ^jl JJ »jll

1
JiA.jS* IjOA 5jLU jj~M Ijj I^it IjXJ waJj^j .jjLjs La J.J Hvl wJ f JLl lC ! {jmyM SjLj

iJLM IjJLs® \ (jjkwj oUjSjjJI t44& 54JU»jif ^\jJm) >oL\wjjJf

b

^
4a!j ixA&jj Cy* JkJ 4*m»j^ jl Gut ob>k* krirfAi l u^a, 4jU ^U.

JLki ^JU ^sLa jjLiJ*& ^1 I4L* 45 ! 4p iwjUblii ®4A J»m> jj»* 44A £j£>a*t Mj

J* U}Ija]|HI /» Lil *ja jj«L ail 4wLu ^jLall 4^4aI c^XaAAAfl 4ij jl LiJKJU"^

dS LM iLujSJl buli I QX, LaaU {JjjJ ifjtAl (/\ 5>ijVIaII
) J^Uj^

yli I 0 Uut yjAlLd JIaj 4a^»j 4-sl
. {u>il>fl I

J»ka^ &y&l L»' ^ >•j

of^8 oj^i* o>^L« I
4
>a jj51 <jLj JaIaI

I

ILpJI 'JjL ^ ****,* 5I *jl I

L^Jla ki.ifc.t 1 «U Lamj yplH SLpJI Jjla Jjkl jAj *( I OJ4^3 OJ^k 4jJfl®

Vt



IjJc' .JjJftl Ifj 1 Till I ftLaJI JljJal Lfoft Llftjl jo£l oLjJii JLlft jjl «Lf

.ftjUl ^yk jj$i q Lla^ {^Awaoij ^uiluiAi joSl ujIaj iji I Ujljia.
I
^1

i *w j^Vl jjl VI «cNjmjjo11 ^liitll JIaJLN du>j Ija. « .,>**«* 1
1 t>4 jl fCjJ

J«* * CjKj Ij£J
1 ^ijjJ ijo£l <JaLkuJj jf bi*C <3xm*£a!! 4jJ**aJ1 j j^g <j I j

i
j
*ji ii jj^I ix^j toKjl^l oIjLa4 jiA «Ujj) V ciL£j(j£JI jjc Jiua ^LaI

iCj I LwLuf ci/llj jjijVl
iaf
Jc ftjUfj .gj£JI ftbiu tjj JxaJk]

Ci Ij l 1• ft i^yk <—aTLui CiUlj4M4 C*l jl ftjl CiLim i ^ Cl I jLwjuft Jljjh , CilStjlj&JI £yk Lftj»1j

3 ft*tVl fj* jlij4 Lij Jtjj .oUum>1I 2joj£0^.,aju I if^Tij lift Ijc Luft roKjlj^ll

Ci Uftj fyi CiIjUa* JllA I ji ft J 111 ^Jc liJkjl ^JJI
i
ju±t |j1 ^lc

(
j-i |u«uaJI j Lu^* / ^^t>A JjJS jjx. Ijc Lajj olljjj^ij ciljLa ft Vj

jl LlftJij^J ijk ijUl jl iM {y* ij±£ jioL* Jljji jtj .<Jlc UU. cJj oUl.iLi^l

iftjLLI oljUi^j ftjU I jjii 14 (jjo jjpl/l ^jjL^il iy+ ^ LjLoiV I {jjk ftj ol-j-ft^k i —*jj

<iLLII ^L. IaLlmI i^uajjj Uo^f jjjJbj < LfjljLa« £~* oLuu*«^ ^ . .<

O l^jM <M t-LlLlI I Cilj^J. I

1

j-i ftJ LI I CljL£ lj| 1-ft.f JJj LlujJ

jl Ij> LI jjjSL jl uaj J-»V
I <j1 ^^ic. .CiLjjjjj^l oljL^j oUjjjjJI jl oUjlPjjjj

Jjifll lulj J4A^>1 <JLJI *Xfty IliV ft Ju^lj *j»kj Jrtlll C*j (jl jlu Vj . -Jl J

<>• oKj[^S
<^£m Cilj-aJ-l Jb jjj .oULliVf^ ^jUI ^

1| I^ift jj ft J U. I ^ ol>adl 4jAftJ u ki\
j
<jf Jj2jlLI ^otSkjljil I Cl IjLuSfeft

.ijUl jUAa

V I4UL ^ oKjIjiil olgi.A ft J-* IjjA5 jJSI IjIji ol£jljj£ JLLa
sJ
jLJj IjUL

Cijl^ jl L^jV <Ijjl<yTu Cwjl jIvLtV I jjl <j1 I 5 JSI^ jL-1* jjc Jahjj

jSJll ^jj&JI^ jaV 1 Uj^I
l

jxk~±*ju cJt£ LfJj

I

jLa^j olSjljfll 0-* k-ijij U jjLi

«-i£lj£ jl jl «Cil_>a«ft IftJ ojSj jj Lflijtj «*jL* (S^ (SJ^ Vj^ljuiVU \!uL JjUl

jijMtili Xu 4ft y^ftlaftil ftJa^ll otjjibJI jlft «ia.*kJ I . OjJu ftlajfc if iJfc Luuj jl j!SLu

4J-JA 'CilSj^fSIl olj l IAft jj-* CilSjIjS jVl 4j1 4
|iiiu jl ^ iXun II

oljiJftft ^i| jiWH ^jLj CiKjlj^ii ~ ^ Ollt jjft LjjIj LaS^j ,(JS £yk jL.*l< JJaj I

Ciljl iA* Jj-aJj ^)U 1?_.•.<. f
I oLLuJL L^jI ~ • -"• jjj .AaJLaJI OUaJI xlc olj. u^JV

I



csULL tj] Cx*^ 1-jkA LJL& 4x1 SjIjaII Ixa* j&,> \
! ^ 04$ L&5 £>12* d^j ,oi^j !

j5LJ
(j

4ja*,j ^4 y£4ju J^I ^yAo.u fdU cflj -O^J-sfedH aOJ& j^jijl iSLj Lw Lilfc cUK

t®Ls3 JaLaI3 If » U^UI QuIjJ ^1 jm c» i*h 1 1 S c*l£>[>£ll obL*** ji£l oKjljUl u-*jjx

. I4S 1 4LA^ciLu«a» I I.M.wlfL

u oLj3a**8 qa JKJ ^.aA.L1 4-ft
^ ik!

1
QujjJ 4j1 mI®j jjlSi Hel

£j1 ^Iaj p * I4J bLAuy o Ui,„*,rf4A, II LfiL&X» QyljU! 4j1 g^lju C^jTmm^ .T, P t C,

& bfe^J ^gJI wjJLs |tl.4.. lwfeaJ Iljl! 3j fe
a.<s^ SljJJ ^.ij.iMulfb Uj L&Aa IjUf

JJ* Q^Slfc jJ Jjl T .(jLm J
I
^11 ftiaJll ^.i 1*AL ^.jhrtMr

uf
Jk ijL&Jtl l

kgi& iaJ& La»
k^j!

Ljt£ *Djj £j1 ^k nU & |», Uaui
I

jjU go l„^,j,« ,(40i! I O IjLa^j O \

jjMsJ
(j

y^aUV I sjmU^^ S ^ j^lAS ^gyljiJI up oLKjj f^LJl

ijAJI ul gAi u-J^j jjJjl
j
gjj-uJ L&j* gjlSI \^e*\ ^yij

i%ySJ
i
JU^JU^ IjUl yU oLKjj ap jjjlftnt.J j.Ijl.aJf ^ 4„ij,« Auftf

I

rul m1 i Tu^

\

1 4j«U .jjj^ii Sijill Sjjj^ua U^, u„<»in ylJI «iu^l CllXL^ 4ijjJLa UAju

Cfe^j jb dJj c&Ui j% .gjA^ AiJLiil lA^ul ^jj - qul* I

OmK oUjjSSIVI 4j] CjAajj ^jmJU i|^K ^AIj wiasM Jl^ta4 ^jM <Aam* oSjJ

UX S Lfe gJ LjJ yjnli.1 Laj llj I LLmJI ^,.41 .JeSfcVl jlSl oLlLsi^lf I 4^bl ggi W»J8..,iU..l

UJ^J I jjl |?.^U,^T l^s ^1 . C LjLu-mI ^ aAll iljilf u? LAjI «lSj

HjUI Ijl jd^l . InLjSi 4JW& I. i IlL a JAJ yplc Nitil.^ oLu«aJI oljl^^i (jA y^jl

I

,^Jk 43jp^ ^jLs CbjJall
{
»allt ut,j|j..y

(
*jjSLfl ^|) I , Cp Lsu&aJ, l >Lai j 4LaaA1 I

*j .g Ia& *^-^>^1 4j! kjl aA

^

Mia. u5 * 4iLA^L 6li jJ «Sljil

jJJa^ jux, L^i ^j^AaJ! |LLj *i Cp 4^jAa-wi« <J| \ ypJ UlAu^ I «^XI J4j

Sj^L%> Ll|jJI . K " mesons cf — oUjjo* ^ .».*.«1 <!&&«« o 14^^

^U&JL qaJ i\_<Sil ul j* ijo» gl» • \^A* ^ tJfj^

, ^! l|juk 4jI u^j di

°j] L»j Ij i,aA,fe^il.[| ^£f I LSL^fSLJ, g.A.A.L,," ^1 jl Jj£ LmA Lj LjjJem cLjj

jJ 3C Lu*& d Lmm^j ^jl
.

*t %SU
S 4#

Jx oLJSmJ . Cpt<A-^aJ,l Ljs,l^«>ji
£

.. *.A..;:k . {

I feLanjl L&Aai *S
I
jl ^ Juklj «O L&JbM&^aJ I oljLA^ uLi.MAaJL KjJll J j.M. 1. u \

Ijp&m dA|j roU^oJI oLLaAa oL^waaIL »jli Jj VLbiJ jJ 4j j LLj jJ u^Jj U ^



QLiljS ujJj * V» ^jjj Av£JI jjLi ^La^JI {j*

S

ju <i£{j <*1jJLI

. T ^u.

—

^jIa^II ijtSx. »jil jjl jf jaajj <j1 1 >\j Ll
|

— M »£j I JIaL 1*La1 jjLjJI «UaI lj| : T A V jilt I
j‘

| 1 jl j£^J,l j^J

dlj Cli i T a] V ifjA illllft <j1 .ju&l I 4^1 tij ** i «» Ijj juUl Ijjj

J&] oKjIjS !jl\ oUjjJ^iy I oIjLAa Jy^ <>>**»" jjl (jl*j ^jill *xj jjU »xui IjjojSIlol

pljl *J> a jjU ijjja j|^£l I J4a *1j j| CU jjjJj
.olS*j IjSJ i pi jLa* ^1 o L«pSUV I JjA4 j^A

gpjuu^ui • jjA jjSl olSfcj

I

jfi Jll* Cl dux j>£jj <ot£j

I

j&\\ £.* oKjIjSII

j>*C l .V* V >4 g^lJlj j)VI Llljj Jjill JjLil
IX* 4Jj*J .olSj(jSJI j>A joC-a i mJi

L

i

jjK jjjj lypA-klJI AJ^jll oL>iilU oLuL£ jla^II J^SLaj Olj Ik}J^?0 jjLi • L|aa LxluAjI

t-LA* j> I j^a ^SLajLj V a^LI jj] ^fcisAj jJi CjaXaJI ^ac <^j|j .'JaLa L-L£ LjUjI Ijji

ofc£jljj£JI oIjLJaa j] oL£J I ^Jl
1 JIM La jjt£ Ijl Laj

<jr
!Lah VJ <#llW I dJU « * ^ Xm

4
j^il

ol2kjlji.il ol jLmaa Ujalui JJ <Jal mi l Lil olijIjSJI qIjLaAa j^ gjxjliJ I jjli jJ Cl
4
^ic>)

.
(oKjIjSoljLkAO^Ijj$1(jiqKjIjS

iji iujLJI j,V lax IIj^j^ V Ijjy *<jjjlaJI iji iJaJmj V ^ *L a 1

1

Sjajll objloullj

Lrit ,oljj jl CIjl oLuma jA-a JULuj LaJLaC. I^JLaJiI AJU
4
^aj LfjljjSlj (jl duxi vJbu^oJI

.uILaD L4JS I43 IjjjjU jjAaj iuic LajIj LfjLj J_jjJJI ^alL Lla i i «AH Lfil UtK jl

^ uIaj ii lujLxll ^ji jll i^Kj Laj IjojS lijjfi |jj£j gp^i I SjULI oUiMtaJ CajJLi Ijlfj

2 uu ilL
[

jla, i .i\aSJI jJLj JJoj
1
^gJk <UajLJI i. n nJI yM IojAa I^iil

uj*Ay ^xVl jjaM CjjLxJ <jjL^H Sjill jjli *^>»jJI ^a aLaa&U

JIa ^a u ji g^ll aI^uJI ^Slil jjJc lj-£ja oLUaxuJI yi*t a5j .

^
->‘JI 4>aJ2j

g^J] yfal La^J I jjl
4jU^J . Lf4>3fc cH* JitJ . AAfc l I <A,

j
aLxf I O^Lx-A jjJx-J Ijj A ^aI I y^xll i l l Ijjl

— 1

4
ji Uloxl j5jj aS CLjJI 4jj*dlj ^jl b^jjl^AA oLjiC jl

» ^ jfc ^(jVl olIjLaVI

ol j g^ci ^plf CjjLaJI^ ^jic J£t* ^a Ijji

GO©

VV



jaV I Laj 1 \ Vl^ ijS OAfl « 1Xa> ^Xa a j » j* Ubh^,®

<UM ctU^ cull oJj y^Jj mJjVI y^ix
f^ jjr^* 1* ^J] * IJj w4^»jS %L$M

fo lAtoiB, ,,^ tjpa (jjSaj PJpJ&Jf yl jJ|j i U*U^ £hJ^ 4j^k 4J^ * LaJ^XaJ 1
1
0&

* l** ^jljll g^ Uj gjujjklf? yl yVi ^jju ^)a4j >oU^ QA ^iu <il y^Jy ^j^¥|j

bsus <if
i

j]sL P j*M»JI ypll jkJ
i

yS*«u ,^5Lfl K^iSLus ^^oJf / LaJjJyf 4.L.<ww|jji

oU^jll £^S ^ji*il* 4jI J LaJI »J, Mj«i j V^ImU L .1A ! yM*

i^-unfo UjjUL ^alaJL j5tZ» ^jl l§j |*JjIm JUi #jJJ yU (oluMft. ijA is^aII jjl j]

ul >*¥l Jjl ma gjwUJS yL^j .^IjSJIj <^j;!>iAilj <gJolf wiSlii l+j ,jJgj g^li

jjji„i» <jnb&> IjnjJJJ L$J <jjiu /jJ <oj3 L^f f yl# l
n^ &j «4^alxL» ¥ oUjma

1$J i'j j2 <ujlsJ! /ji! #Lyu* j.K «Lj& 111* JjlL I ^1 i i I < i^£jam

M-

^.j \ VAT y^ii » <Jjj ?JU.^l4 4jj^» jhAj 5xLu&#1 aoJ mI^ l4| jj

I ,y» K jjJ 4i tj %£j is^ ^ ,* ? *1 I U 1 4--^ gfef
gjjolLi iflU I II iol**JUU I j^jLUJIi

#j*J* gffj : 4X& yj|J
! jj# £^sii ¥ daau I5jH

I ^ JIm <1 ^jm^I

|

j

JxvitU jj , >.hal» jj] jj-s yl jUi ^aoil l&jjia, 04<L( *> lnl^J ja. Aa.# ^smI! ^Lyus^
J-msu 4ji L fji l^jj.^i 0A y^LfeTa ^ twl jj *

!
^jool 1^ ja&£> M 4il

jj¥ *# y¥f La »L*^l 44J|j . i|OM.iL^i. iuJ ypa>.*» jjla»rl.v,^ l^| ¥ I $ ilJI

ijn^i jfSjll! jjAAjj.il i |JbJ I ojj ^La-@UI oLfefjJ : <4j^ L# jj lx®

>jJjuJiXa J iMr-rt* Jpai <JJ3 yl Ijl l .SjjXub Q IjAAtfJ dJj AftJ ia»ljJii

VA



f
LLj» OL£ J»ii 3juUIy CaJjIil fjauJh ^>LjV jl i^^iSu LmJ toJafl j^J

oLu*<ia LjJiaj(jl U^j <it jjk <L-Ij ttJtUI oLuJJI !«^IUlf

L^kjj 4Jiuilj jl I Jj liii till j^jll a LSI AiiAwt Jjfi Of!k,UJl1 di Cul2k

.
j^u»y i^ *>**11 uK ji g-uiUJi <> cfi^ ^ i^>ii V-M HTHJ

Lf* ^JdU uij IdS Jla <jL£J Jjljli (jl fajLli Lua <jl iijJLaJlj

IfoAjM j Lyi t < (ja jlk: ^ijil <ijji) .Hjtj fj^II (jl idlj

<cj^uoj ^jJcV (jl ju V (j

p

ji-l I (jl Vj JLJLyjjJ i AJCu4i LfjLi ^Lfill ^j(j <IjjjL*Mj

jjjG ^jt K^LGa oU ^ jUjj (jl (j^i i^jjLaJ (jjj (j5Uj uLSk .iiitj

JjjL oij j-* oii ^ ^ N o y LaUfl <u^aJ
I Quttu i l

iJ
I^ <LjjlaJf

.its ^aVi ^Aoii ^amuIL *yyj (jl jjj

»L^ ZjjJ
f 4 i * (jl (jjj 1j |T LiaJ *^>*-1 <J& (jl (ji^j Jui ^fju (jl J^.1 j-y

l| *4ii j ^jOc. U^M\ (u^ati iJl^JI JjU^ jU.II (ja ZjmS d^la lii'tft (jj£jj ^aaiU .^aull

plylj UljjJ fJLufcS jUll oljj (jli
(jr
M La jgjj . JlJm JJLldll

<j! jL*-ll ^jpLwi (j-a <jL^jJ I
.
jUJI (j Th„*ajj

— jj£l olc^M(j jiijj jla5k|

dJj (j** Vju jjji Lfcjl t

>

aV

I

(j£> UIjaI 4jjj*a jju jjjlj y LfjLi QcafcjijAj4 .il olj4 ^,1 L*<n‘»

<Jnil L^j5L*a jLa^ijI <iA] .Jjtlilfl \1m jlAilu I aj I Ij ^jxixfll (j îl ^oLX*

kfcU ajLj Jl [ *At\ Liluyi Sjl^jaJI 4JJk jjAjJiJ .^JUmu ill JU-aj La ^Jl V ?\UV *

j-*V Ij .gAL^jVt (j£ jUJI UL*jp^j «4wh ^a (jjjjlJI LxllSi JLJLMall |Uuaj (jIa jUJI

* jjaII Ja^j (jl JjLhj ^oJI # Lfi^lj (ja #|j^JI k»*^ jjo (jjljS Lali — Lc^ji X^LJI <i*L

^>Li>lo Llaj IjL^JI 4jS1 ^Jjaoil Jjay .j4«a1 L^jJLJI J*>i (jl *JalLJLI jjjlj

(j-a
f
A..VII La Ji 1 * lOLf-lil (^-i <j! (J-Lt .<JujL^fl JuA (jj ljjL t»jjl O^LtUHI ijlj^kj

<jU <J IjUj 4>5jil jlj L*& <il «<JjUII (j^j ^j5^JI (j-a tillj

Jail (jjlJjj J4^l jLwU (jV ^lla.1 ^aoa! ^aj|l jK LaJ£ <j! tJJj uiu(j .
jiS| A4jj

JU^l! (j-a I+Jjj (Jajum l*ji lju.MAai(j .^jaaU 4^J^J jiiAmi <jjJ (44^Lw Ojlj LaKj .OjJjU

(jl 1 4 V!vai ^
^ I ^ajJI (jl y I «iUj (j-a ijIj La jl (£>&.1 ?Lui /ja^La «—*y| taauajaJ La

jiL Lajkj .(jjiil jaJt (ja IIjjSS (Jit I J^j «<1m (jjjla Cla Jxa ja JjiS j*j^ jllltaii

yj Ujju <J 6iaj (jl (jiaj la t .JLalli (jl JUIL^j JjU (jl^ 1<JJU| OU #^au

«(jj2fl IjLA olilu jaaft LL|j lie 4ja JjV



SjlLhj f ^J| ij iaaAtf fjxLJ&l IjMm <aw f sfgjlM «*JLL S \XA

t LfebJf j.iAhaft .jJ I
fjaJ • \ JM^J I JaI j5_i1 jOaM* jA £Jj&jS,^ y^jJol

pXa^ Vd ^MWW all 4J! oUj^jAaI I Jj(jl ^1 A tla^J I

.

y, jyAflbl *CsbijjJ^ ^jLdtef ^yy>fc,^

jl Jjisfcl |M lyjjXsfejj] CMMwfiy .LfeLJI A $*3

1

t fJUl^ jljM fedi
i£JAM

£|5mm J>afe ^1 ^jJ| ^ ianji iii rf iiof L^k,^ i i
^irfLiwinnati , 4 xl|JI at iAl I jUm/ft ^js® jwLjul

Ij&Mlj jAi <M^jUb x&i jj&^j jjjjki ijl ^oiF

I jJSL^
j I t|yy«hJU ijik hjUlz ^UA.1 £jLU oLuumA. I IJAM HmUfr ^AO’I I LaJjC

djtflte.J l, l|lllJ* llf|hJ fx^j . Sda> ilmli fan.,,* I4J jjjŜ {ji yyiAilj <jjj 4 J }x&&

jjl gutk-lfa^j £jjj ^aJJIj , JXaL ^aJkfl Jk^ jjV £^3u Oti ^ Ij^1.m>

* J Ls^y*"^ ! Ijum* ^JX. Lim»Jw ^IJI jjtJlfSjjJI i^jLaJ I AfeM d
fjj i <m!U O^o j^J vJu^a ijfe

.4^La
s
j,m LmJI SjfjiJL jjjjsS ^jLsJI cajK i«£u L®La5

i, j li
, U ni i^ I Ixua Cj Xsj £jf

ijfi* * jiLSli f»$x sJLLJ jl $js*u3 j l>- hfe&a I*Al ^1

^Ia^| Z&.J**£ <jU ^aJJI ^ SjUM oUtoiA oUja*) jjjli JA&u ^AXuaff %J^b

J5l A jl@xLw^ I Ixms i .M.iMj ifjll jlLull jjLl lyyiis Lw ^a»ail yyy L^iUA 4a\ Sjj

il^ fc '«* Jj*a Wji-f LswE. dt^ Jjja SJjU LftsJ jjl jj t nikwfi., »Lm £ys

<djSJ t . IfMiiJ AsJs ii £yt ££Lju* j|l I^J,! &j& y^ .4b,Al 1

I&JL& cJa^Mz) \j^ Luj£ OJjil ^ia
jjr

i uJLl^f ^3 dJij , Iaxt

I

jti.‘ 1
-«*

" Ja I^Lj

9jlx^f g^lljxib uiJ jj

|i» %» if I ItA caj l5& Ij|J . 3 a«l ^xll . K. \ SI L|iJ I jt
4 -t.^.A.il ^ ' ^ ^3 L I

X

|J jjS

J^a.^4 Lui j!a,4 kj ^||j ^LaSjV I wIJjIj j|1 ^l|ill uJ jXsLwk^ X&, y*s Jil

^ilifflV I olU JLmVI qa wi^l 4jJsii j\i&»& eysfflaji ^i|J yji

ypll^ I yM >USIU Ijxa i^AMiBh lift ygJUn^ |fejU
iJ i-Maja

*JJ^ cAwuSI U JS|jt XSfefj .#UA;mJI IsjUi ^mII #XA 4J-®
IjgS IxiA JU-8&

np .CljLs^
rJ^UI # Lm,^^ ^3 |dS LiLaJI 4£|Aa^II 0& JJX |fe3faj <^^ill

q& oji jaj Lsffljl jjjSLj 4£jJhf ?*r ^ IwlfJl ilbfe Id £|1 jl Jjtf s^U J%

yyi^uj i &A4j . H I ^jlli
4J-® Ijafe jiu*®l U$^£ ^-^li I i£S ygJU««4w» jl wlfciye

4‘

,o4jb^^l Cm 4
jya Voj o iijk,i>^ b o l3jj3|xlf

I

qu jllSJL jUj^VI 1 x&& l^fk

dlj sj& ujlf L jl J&U JLal Ijds& c^ jlsJ y«eM 4i oj^jj cOMJmII {j** 4nf
#i

A.



pj <4jA (JjV oUjlPjXjJI pjVlJ^JjllI pit j! CtJjJ LaIi 5-MBJ^J Jil 0 LiiaV I oil*

jjjSj lJJj jju VI JjuiL IfiL^I pjj plj . Lfj Li j4-aj *L> <L*j

LfjjJ I a^ jji I 4 llli jjjj^
I

pj^jJI jLi <j^V I i^ulaJI

4
j^**** jl j itin ai I4JU oVLJ I

j*“ ^jAj , Li^jij jUtliwI ^jJl J^j L*alc *j^pi aK <*<«

<jijli <.t,,Ia>,ja Io+jj jaJI j* JjV If ll'ti jjJkj,! Vil La <ji *J ULI jjL IJjju ti tail (jl

,

pAoil jji laf.* < L*j lj U jJ I jj JLp jLuVI vJUaII j4 All <3jjjlaJL yadSiM

U ijUl j4 aiL yl 0* p aj JSt j^Iaj jJ ^1-ay ya i-L
j
yl <j_Ic yl yl

p
II >

,

f
*i i muj pjpj jl yAj it pji jiil LLi *rj iiLjl jl &jaom IjLti lil.ll <. u.^ll

,*JVjJI 4J4j (jjlaujl pj *t> Uii *<jJ In* V iiti£ ^jl\ Jj <JaJI jjLijj U <j J~eut

0** lr>j yl pA»iJ jLu V <ip 1

1

« n <51 yjlajjl jSjcI Jii jl^j.^lj t*l *" Cpjjj j jiAj yl jaIjj

y 1 [4Jl pCj <JjJ JJ <.,> Mi. 1 y* 1 * n tj^J ; » LkJjJ I

p
li<4 jJ IJJ 0 L5J . LLiJ ^J|

t0jj*3 1 pLaIaJ I » Ijj y* yLi U y Li jt •*
j ** ljjj LJmS L*1

,

ji **» II

p y
1* ^jll JLl* *>“ V pj-auJI

JasJI IJJ j-pfj yl ylc. 4xak JJ jpj'p.iJ J <ajj ^jk <iU I Cayil,j JjLJI ftjlluti yjl^Jjl C^aL^j

Lf
lc

.

pj^il I pjkL.* <$ja Ji* 1 jLLaJI pic jjk JSUu Jl alia 0* Vjj rjIL jlj J
I
^4

^ trill J*i J-Lc. jSoil <jaj MUat ( UjjA, JjV I

<
j-lc < ailj ^ ^ Jjjjj L*Jjc <j]

.*JijUfp^aJJl

<ltr^ p^j 4
JaJC kiijj Jjl V jIjuImiV I lap* j] 0U JJ jl^UM I^JjLmUJ

ijA JjV l| Irfc pj (<L*Ia]I j j>< lii! I umii^ tp^jfl IJ^i Wjiiit Ia p-fj 4 K<<ia jjjj ijl^jiy I^JjLaj

(JjSj J <jl jj-lc oilj JJ taakJ ipjlj
4
jl ^Jc , ^ ^V^^ o pi

n

V^LU I 3L* , u ljJ

ujaII CtlawlJ pS. J^jJ I JJj i L*aljj 1 4 Jft UUa^I I Aj ol«LJ L*Sla jagSili Lu

jjlj Lai .IjjjJI ILuill ^jk ILuj I HjLli <a«Aj j*ji ijjl |ip4 (j ijj l*J I ULJI

Ij^i uai] # Lakil pla J a ^jl <*ij *h
i
j1a ^XJjlaJL 0dk fiilJI *KJU 0 1

j*a t pH JiLi wjpail

pLujV I «• Lua] jlc IJJ oLluIuw <j! ^jJc . l^Hljij ijjJI jUai
i

jJc. lu q^jitiia

^j^j jjc ji JHLi jjIjj up*u Jl^j 'oL^lj jLUJI pic ^jk jjjIJI 0m LjL

I

J^LUtU

^ ^Uoil Jjcl Ij^j .ajj^JI L pIjii^L ^aVI cUiill oIjjLHI

. J I^jV I 0M JjJaJ I <JLA^j Lft£ jpu^jpjl

oIjLua pAjil «LpjL^ JU.A jJl*
:
^ Lilli tr

J jAi|ly1 .\rat jt ^jVI LujJ ^^all *jj*aJ Ij

oU^jjrik^j . l^ja^Ap^Vfl
4
ji-» pj jl <jJc O-iK Lac — jlill fjk #JaaJI
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ill f »j*4iJI jjLjJlj jjliil (
I
a i 7t.»i I oijLJLI jj-lt JJ ^ll I «*j. i n 1

1

I *j*J ( #lU I JJj <jjj . AAil I j^ki u ^ L Jl I jil }Lii < Lfi Ijial

Jjx. <xjLaJI JLat* (jlj tjky, iff jfj .
<m^4aJLI I * Lu I X*-ajj ^jILfl *.Uj> il I all

I

»j*Al I

3JJ| Jlj^j 11*j . J_lljJI jA^TLj *jjJI oLlojjl-* gjiajll <_£j-l I £J <jaJauuu

^_ajjl ^jn 4^ n \ 4-i'ir. l A 1 ^
ill , Al l ill X<J jJJ Ijlji a Jj LLi-cl ^Jl£ 1 fj ->>H^

V
>Jj -

^ a. 'l l

^jlaiJ >* > i ij-ill ^ ,i«4*j 4 %, in AM ole 4xjjLaJI Jla-* ^jLi <Qul4 £ja. jJol l L«a j

< N La ja_j Ij Iji ^ikiuiu V »j«aJ I jl jIa U>^ Jl IJl I oLLj^a^t

y #^-uJ I Ijjj I j5Lj .fJiaN £yk £^ujU J^al jjl JjSLu ^*1 {jjk La <4xulill 4-i_jiij

IjjJ Ijij^J > 4xj LJ I J L-» 4 1ft 4 II IjJ A IjJ (Ji^ JJ !oitj 4, l^d> I ^Ml (j-» Li < I^IjA

* jjju x*Jj ^1 l|I jljjJI a* y *<jLjJI — HI I 4jJo1» fd I V I^ Lj * ^ *

Cj Ij 1 * u 4 £j* LLx jJ^j «i»xJ I Jji I urJU>MJt LaX^j . Lij JjV I 4 jA jua'i L jJ» <1ial1 1 4 l*j

- Jj-V I ut kl I ^4 J l^ij I

IJ*
jil I

IJ* Ci I mi A I "J
a 1

1 4a**+ I

jiiu ^K lfc jj li < ) LlL JjjSl j^eJGbJ I4 -v i t^Ajj Qi^ jl A Iji Jjj-u L« it

xLc.
1^4jJ Ij

• (J Ljil Lya LU I <MU Li 4j1 Xju% Ij J£j ijLj Lj
4,J

\ * H if I 4-jjJqI I

Lf
-M <j1

J L-* cOMiJ Ujj tijJUj*
(J

J>t jll g^niAipft.Si Jo£.
4^4jjl jjA Lillie L

j

Su ^all I Xki j^j L

.JlIxJl 4jU
4J4\ HTt

J j4j <4j4» lll{i ,l4
^ y t Jt-LdU ^jAi. Ij3 Lili 4j1 <-xA

^
’J I <XJj L,

^u,ih L oij jic-j -^ll I Jjj»i jjjj jjjl I <4jl 1 A ill 4xULui ^1 <<4cLuj <4115 *jUll

4^jJI ^LaII » . t i rfai
4>Ji| ji L^l 4^ i_u a t \ \ ,

• • <c.LmJI jjSLjj <44tL-u

^>1 4jJjL^L (
jU (j5Lj * Ijlji ^*41 ^jJLSxij y Ajill (j* <xjLJI JLk4 lok ^ j <

x

#Llifl 4>j im (j4 ^jjlll t#)Lj
4
jli <\N , » * 4aLJ I ojJiAj j|j .0 LA til 3 n i 1 m jjj I juu

11* (jSJj tJjJajj J[^Jd1 |uli ^liJI 4xV I LiLit I oljUuV I qu ^pll J^l^iil

4
jX -laii JLjjj II J Lioliy I ^fjLifc

4
‘i^fcn|| , N • , , oMtLJ I J-iJ loa. ljXa.441

4jj^j JIt'llJ

I

<1L ojL 1 Xitf. L|lyuj1 AjLiy Ij N •
,
0 ^ , 0A ik ^^IaII SjLul ju Li Xk aj Lj LiUI

o IjLu La . N N ,
• • LLJ I Jjuy j_jV I I Ij^IbIIj j1 y |

* N *
,
6 ^ . 6 ^

jjpit JXl’lTt <cU e4M4JA U|^ ^>^1 ^L »l 4^4 4juuli J #J*JI

Lutnil oLjII Jj44^j (ju J-ualillj .» LlLIILL^ Li <LjLu4 y ^Lj Sjaa

jlilj jlil ^J 1

1

jjLa 1

1

»J*A fl jJ-AJ IH^J <J^pia]j(J^plal JXLXuj ALull 4l4jLu ^J|

LJuJLu
4j»4 4_ljjj AAJ jLj y 4_j|L^ L4I1L4 ^UMMOU LL^Ji

4JJ-AJ
. Lj nw.l.tj Ijlj-AJfcl

AjJ
4
juij LujLa4 JaaIjxm

^ ?
’»M jjl

4
jlc ,0 LliJ

I
gpj Jj j-A 4t lAh jiitMi L (Jij >1 Jilll

at



1 „ ! jJjSa* Jj^if I J&I i t» Laklff ijulyMS Jk* GLuj Lass.

«yj «UjjIaII tjl .UUI.IKAJLI «TfoMS^ feJJjj iJ^lSIL LjJ
|j ^UaaJ I \Xm J Jit

LmIiJ ^ .-timTffi 'jjMtfJi ^ ^ ^ ^ ^rtBsl.1 jjlt i^^LaJi IjJ |jij 1J^J^j i^aJjf yt QJLaljl tft-K IAaa^

J JJ l«kU 4lJj jl JhfctuJV l Jl® Lklii .L.<m.(i„m IjJ ^jllf Jjyli|j .<*m1j Jut Uu Jtt l

J J J>HaI Ljsl J& jl 4Xk JL&k Jill g^pJS 4JUjI uJUtSsu Jl iJ 1 ^4^'u

y^i.Il.lf J JjjjJ LeAj] jjM <0JJ SJ jUUf tjl® * Ijj^^ jSf * lUJul yj&ll

aj5% J A>“J 4A& JJ Jk^ ‘*lAy* g^l 3jLaJL

agysJI jJssill i iiMm
*
Jl JJtfJS Ju*& y|*ssLa* jl Jj ysou J 4ijiaJf I ,j$J ijfif l

jJ
^uMoi S^jXfc*oUU JfeikJ Ol J& < If kftJj J jjjj S^3U! ILifi J <*5woj

IJLfl <j& 4a*4% gJj jit 4jjsi qM j>LMI ^umum *y^lljf I Jl ilLv! I jaIm

, iyA Io4j 4Jj^Md Gal

^UJI <Liuii| I uftfaiaab 4a1 i \ \Y * t (fu ,jgLU sa»f $ «U ^fj y»jj I ^aall Qu <J4j

,yLJ! — yKJJ ULSUIJ y^Lu^Ui ji IjjL® 4js^Vf JfiJI Jkh y*s yjsJb <J

4j^Juif aJJ yUJI 4jI$J ^tjLxsjt 4iWj *4jL*jj! 1Ju Ju& jm£J I jUfcJGin IxJ

4flJ J^ .Jllfcwtb JJSlI Jfc LljJ^ ^JUll QuIJ jl^JS Ijjiil Lam Ak^j
.JJilj

IjLJal J if iJmSII ^Jfe IjaUIJ j^u&iS lj^4 jS^mJ 4|*«Vl Jfisf! £jt®» Jb«

l^jJw Ijl J] jjJf ojl 4J Ijjbjl lulfd l &X\$ .IjjAU 4jJ| Jm5MJ Ijjkl

oIaK^j 1^1*11 SjjAlU Jj c^x IjLaf jLsa ^Ul Jl tJJ

<*y& l^SLaVf Jkli IJjLsJLs yssfflJjufl L|„a».»ll^ jjjil objll y IJ

J&j fAOaJI Jil IJtoBJ (dJ4j *byj l IJl-ffl Ij^wsm |Ua (5^ <» I^mTI

Jjll jJ?J ^UJI J sJjs^W JjJ* ItAA yj <Ujfl 430

if 4iSJj fljjMI ik iitOftJ 4$jtl Jc ijjiJI jlf|Al guts J&
Jj ffjLi yJLu

.y&ri jiy^ jdf y^u i y^i juu i^fL jAk^f ui

jJjAa Jj J ILSIM Jlaa laUJI oVttUi JjUl Jyu dil^j

worm hole jii® dlj Vjj Ul«jj sjjAif ^jiji ^ m «u

?yLsj| |j » LAitf f yj yiNMtl UUj oiji^»j fAj ijrfS tfJ&Skl ^aLa» Jf ^yJ%A

i^Ms^ *JjAm 1» I Jllj S i-ayi Jf IJ&fc^a jjA l$JS JJaJI 4JAJ j&m «JmJI ^JiJj

Jk& IJjdkl! ^gjM J JLUJ f if i|^A jJ «AMJ I » L&Ja Juaj 4j^j Jjm

A t



Vj <1 tiu.gji Luij SjjiXI jjJi oLKij ,oLfj ^Jl <jL*j l^j «* L. •^

«

o

I

jjill ^i"uu JaJI y <l1 jjSj <Lj£II lijil *LL jji Li

Jl^^b^ULL^jl U LOb

3* wljiiVI JjV oLijJI U IjxjS >L.I JL^j Lfc^j .(jj^f I jLxi_iV I

<<L*LJ I oLIjjJ

I

Lulj Initi 11a (jK lljj . «U

I

jLJ I 3* »j jj OjLJ I oUjiXI

jl «JLl Jiijj jjJI ^Jfcaal jJu :Li <1*1 ^1 ih-a. UJ^ ^ ^Li

!viL J**k j ijl J*i *1*1

* LLc. <i>iu L*j J* >.j 1 1| 1m ji>JI jl*j V jjlll Jj L*^J I — (jtiLLI <LaLL> .ia <i%i *JI 3*!

j

^j] j^aj i^jj i j^lit yM&iiJI Ji* {j* #UmiVU : Jalj * LaJl ji <1* n JL I
4y*i I t~Afl Jja.

I jj-A Li ^ l*iiA 3-^J tJ^y^S I lyfcjUl jLlj tltJ-aJ
I

^il J^L 3“* iLLLS

»j *al l *“ (jLSLLI
it

gk j l HI * yk £>4aJI Jil Jjl jiL) • il»a_ail 3^ J^La 3-* ^uwVl util

3 I *>Ltf *(*>*aJI 3* J * *ij Xj I .AH 3* JjL=*j

i LLa J- *" - 3-*^ «J-*1 J£ jLxi jift <lli U fjmA &J-JI 3*1 3* Jjif

.
jUjli LjtlHoUl <ila£JI <iLl* ^Ij £».lrJ l Jil J)LL 3* iSM± JjlJ \j+*

oLaj*j *^jjjLah Cjla^>* £#LujI i,ij» m" «Jjs^Jj I *LLAII »L*«Vl {jii L»U1I ^jjuauII l*HS

JUXI {J* CiU^A epUj J^j .#>*LJI jLul ^laa-*

*L«£V! jt Ijuaj ULLJI J^aa
4/j^j . Lflfc ^ tiAStll^ ufc*al L| X[j «gpLlL^^|SII

ji J-AlV I <J jFu,MJ <aL*L #U*i1 3-* l»J*« 11*1 4jl ^4j5L|#jJLI oji * 1| IjliiLi ^jjil

.^jLJI oL^ e,bAL I jua-j LfU^^ ^ 55LU
I
jV .&C ^IU J]^1

o^b Ji—

b

^-V1 0,1 ^ :aUl^ -Uli—
|
<^Se ^-VU)

^LjVI
4
jli

*
JIa^j .(^IjC jUUh^ filin' LL|l2 l ^ l+lji < Ijuaj L^jjIL oU^*lll Ja&1

(jmjVl jlx» jjaL ULkll jljii ^V* j l>*** «*«H Jja LajIo*

.^Lij II La. jSUm^j <LLfll
I

^jk Lfj yulL«a\y *0maJuII 3* Lj3 Juj^j l^ll iSjai

tjji ,*,tr>f t/ili L yjLij — Jx»-a jj fjmjV I <ULk ^jJk <2LU
I Jja^

Ojf^- uj^* uif^1^ 3*vA 3 w ^ if***} 3^A-

C^*jV
I
jl*i-» t^jm Jalj jjJI yjjaui <L*i

<ukL jojlill ILjI 3 I ^1 aLU I i^>uH La^l La <ll
i
^lc. <JlL 3* LLaI

3* ^LL^jj^iuLiLilU Pulsar ^1 psr>j3)PSR 1913 + 16 3^ cr^



JS jjAf
4}"^ 9

- (j^H 9jJ 1 ol%>* y® 2 sisal* £»Laju dou fj I ^tu

JaJjJJ Luljj yKj^Mk L,%|J &rf% Iwjlal! oL^jm» 6w l|Jf jJuu y^lii iilLiij *jkV 9 Jjp* L^f-l*

^vuu^tyi uju^i

I o I i J^AM I LjU JjjSLJ iwjlaJLs {J*JA I Aft>.1 (jdnJCkl » Lulj

jiLu&i Jjl JjiJ J^Ja ±a&* ij&j ^jAAJsa {jl j^j-t.1 qjLjum I JoJU ^JlisJ 9 ^J.&ak J»lAA

JS jjXfi- xGM w^j«w L$Jil ij&JkJkj 4
jl ®j*aU 5 <o^L|ii9 iL&jif &jjs jj.ll *.„.LX iiL*

oUL5£fl Las^mI Ua|j «Cj!jjJ Jj^j <3iL^ ^oJ — L$J«a ^oll ^5£ji
9

i&te&jJI oL&^mJ

^ui oitij4j ,^kJjJj *> 0 I3UU soul 1 o^>Jij .<u;ui ^ajju^v <iiiui

o|jju5 I ^aUJ Lk&. I Ch* t jJ <GU « L$jjSlJ cu^ilu ! » L^Vl Jx® » 9^1

,^aLc. » w^Juj I ^£,

41*^ j^,j4j ju jjifc # <*-*( ojj3 * 1w^ 4^1

ill
* Cm «hj *

( 9

!

jji 4 JCj » LJLjjI ^jJbb udJij c^b?^ *4j)

J3*”* LT^1 %.U^ yHP ’ 4iaxu* , « Sj Jjdl 1 jm± $ ^1 wt.a..i ii^Uil <xju-Gf 1

Ci iixil \ yxiu L*»|4j IdSLj c^f4>°wi 9
(jyjju $j;\j < l,|,ll,l5I

JtJ
Jx, JeuLi d,,,jM,,,»,,,j

^ I&JJM^OS
l
oV JUl ijw4 1*! * jj 9- ^|„*»

| <jjJLaJ Ij , CM^ 1^' ^

^ tsfe. j^aV 9 jjl •
jAAtmi <*UJI f uJ I jysu (JJaaIu hpj^ Jtj ^ j ^ ^ \ V

%JL^ *J& fJ^ * ^ 4j^9
1

C|I ttiop. 4jU 1Mwi '

i 1

&4A® L-M ^^9

4^1 uji a^if *
^j-k (jgjjS Cr*^ ck» ft* o>* ujS^ a$ u^f ^ JU) jU

if I

4j1 i — «J^Ks^,aJ Ujjife i&J a>if CjI u^Ai V —
<JJUAab

, j^jLfe j JjJ^a

LSJ^J JjjM oiolU &!s -v.li JJ Vaajul I Ji.fi, n». m iw £j\ ^j-k

y^lJI oUs^ja®
4ji

1 y \«1 n», ll I

jp
I yU La^Lsu, JU&J

4ili i

4

JjIj AJL^ 4-aj j&i^q L„ijo-^ Casjli Ai&j 4 jA£ 1 UJb >» t-jjo^ L+ilki

41„m|j <£1*^ jj^G CjK Ufa* «jfjJ |A.M ^ji] Cip Mjkll! a-ift . lL.^
,*.kIL LjjS

{j j.*AM

^jjx, if
i
ioji AcX«U ifj fMjjSJ9 4j^Mll wfe£ njji 4^jjlaJU

4
JaJ£JI JA4 g^|

l, U n.iM jJ9

.ImU IJf&mj UjUu! p L jjUJ^J ijJswli &1m ijA oLL^CMye.J aij ,as

^yb ‘Sj(>j jxL ^UaiaI y® ia3j jjSls ^xll ^j£lll ill^. JjluJ Jullja-u!

s* 1 4jAAii I I % MUJ j 3 u I QlfJ luSAfeJ Jjjgj» * ygJlijjMl
9

ja£ (fij JAti SS*\X



1| lilt jIa JgU jliolu I4 AflhAJ <Q>jB JjiUJ S lij 4AI»b^iJI .Sj(jj]l

LajLL* <JaJI *2j )
I
J*l£ <4>4*V I i

r
ii*JI jj^Sj < ^IjjjJI IjU . L^jljjj

-Li. t«jji £jLL0 ^ 1 jtj t.tlV) |jLi <^LyjJ <jlj> jdJI ji* Ijlj . iXLJtu

jlj 3*^** Otilj LaJKj <(La+^Ijjj «.nj .Mil ^*4amJI ji iji*jVl g* jn !> ft 4 LU:) **
[j

**- ?

1

jljJ
^
*w *> jjl <jwd-a. «2j|^ill ^Lu^Vl < <nl JjjIjaw] ^ ^jVi ^ w^p ,<aU »l

. jj£ Ja <L^| Lu ?L|j ilia. JI tilfjJI jSiiia* «4jaw1 LdS i\^LJ , twJjili

Jj5 jLaJL <j>uIjj j^j J i-JLtu Jj-«jfli ^V*

<J jjlwill jljjJI 4JawV I ljJjII (ji Jk^ui *<j1 QU XJj Id* oLul jaj

CujI *j .<jIjjJ JjJMj 4*tl7^ Je. Lit IJ *i«j t « <AafcAJ <K<ti ^jji nXti 2 I >JJm *^04W< JJftJ

Jjli Ij^Mj • Id* J>a-* lla <1 j£Ly** jljJ .Jj-J uijJ J ^ Ul

*j& tj-uaJI J QuJ >jK gitli ^VT Viml jjj dill 3>K > (i>wai % i dtilj

^jijUL 4jaal£ill hUM <jji IjC^4j
.Jj5k Ja Cxfii f

jL lj£* ^j^wl L*!j <jl :bhaaMbA

i,taa 4jJi <(JJj .jftj n V ij£(j jjJjJ Lfji <1 jliu iJlaJ I jlLyujJ uaj

d^j .ijjlLJ ijaiL ^dll r*yH lniiL Jx. 4jMi(j <ijl tiJ Jjjmj iifc£ Jail j ldtd*J*w <JSu^j

Lfi .«ji

L

m <J jjaul 4j^uV I l» <j1 *J£.LS <ijjA-* ^a^xLJI ill Oo^mkI

aj.U gi^ilaiia.Kjj .* Ijj*-Jl ^jXil\ tj+ <j£LL
I

£

|jJV I \j±& l w i^~ JJ^.1 LfiV tliilk LSaJLj

^jUlII ja o(^iull jjlLj » l^j-wu XI ypii I fLwjii ikiJU ^3Ui ill (jjj

(jill ^-*.w tJ

I

jfc oL^_Uil jj,* Ida. IjJi^ Ijdi ji Liui IdJ U»jj .pld^Lw l li

f
A.fcw.al I jjUm Lid*J <*wLi <j1 Ja..I.i^J La JS jjV < 4j-u*V I >.»2aII yjjSdJ I AJ Vr XjVj

.^bll tUaill <ij< i USSmOam Id* {fVUj ,<ilj»JJdM J CBS ijjSxh

w

f

liVn jkiflJf qjjt OVUJ
I ^y* UjJ jx,k*j* die^ *dalj

ijJt olxdLUl £)+ 0^-H if 1 aJ^f fab«-JdA«JSL oLjiull 4^*^]

j$ju ‘ *>< .# l^^wJI i^Sdll ijLUll LwuSjII CaaJI c*jK AXl (ji lld2aJ[j * I |*a >a

luUJI LmhuJ

I

L^Jkl ji& jawiloJ .-»! J J* 4, If ,Uajil jUjiil ^LmL jl

j4jJL J j-* ^SJbUI <OJU^Mrf<
4JJjLa ^L2 « \ ill ^ LAj*1 ypi

jjjljJI ola^i jXm>

<

*Laj| jfcalll 4iAj i^iaLw a jjaail jmLu < LljjLli^i

^ .(jgjiji jjL— ,> tJUll Cjj#-s g^ts rvr fij^11 tfl) 3c273 su*ai

fjim jKI liUjUIL »ljo ^Ijl tit cuKjjj : <LjjlaJJU* jc «-u««mJ j<* jjil <Jl

AV



ofjI<M jAmm d 4&MM fxa» lift «.£?* y^Al
I
^aCL £|1

0& <dlj 0P& *i&A ChAy *&1 ft IjAaJI «blj^ I &sL$ $j1 ^j!a JLu fx^J t ygftftflwayAll ^UajJI

lALs&ft ^k Iwja gr^ ^ CU*» I «dlj ^1 aj^jj ^j) \ I

4
j*ft 3C Li I «tuj 4j1 MAJ cjj 4JJa1 0LJS4I * IJfk Uu»y o|t 4

jl yygM CsjU *MU IaJLa
a

** aiui ,> IJswfl! ot-SJI *4J ga= 4-1 al u-UI «j£~ *311 ij-^l US b .UULII

i»i -i*j . cjijjkjiS! *i L^LiKj ijjjJ>* iJLLul Jj ^mdi V y»3L»J1j j -mi jXu Luj

UJUKj 4 quasars oljljljSLll jl * &. \ *. ^il 1 a > h f I

^
A^fl| ^pa sj]]j JpL&i l,-^ j, aJ u &- <• «* i c l

^JL lli.44 jjfh yJUjg gpilllljj LlAj LsUwfefflir 4^Lt| «

p

IjASte laJj
j

.*L|j*«IS ^kHfl

SEJ OIL fcUL&flC I g«*ftf^j«ilf vyfili 4$^$f AUa |MT>.A.it ^1 \VW ^1
Jjl ygi Jf cuJ® dy .jaj!

I

jll olfijA ®bfelb oLtiu I ^plblV £^JL$j&s»

ImjA 3j*Uj JUjy I JJ yUfy j2 Lmj UfJ? i l|ak feJjA (fill gAjigA y^^li 4^ r>“^

jjhiMmkl Imm jJ bflL^a^ l l$oi tjJUl Jjl i^kJI yU b^ll jdl y^1 iJULsJfj KjaJJ

Little jU—Jl ! Jf*jil. LGM>^ . LGM 1 - 41*1^^11 JjV I I

Jjl g t>,B »«i ypJl jaI dA,(j«i^j l*js )L^j >j->¥!yL|ji jjj I «a il (j-tc, • Green men

QjJJjJ-i 4jjj, aJi ^jAj 4 luLlajillli C^k&l |jLk ALamIbjj

4b auntfl qaa aJbu^ Jx»li3 .t

^
n m

j
j^^ljJl cAaj^ y»«8 CiI «*^» j*i

j^iUssmJf aM&ll ijjy I jAl J&La b 4jJ
4jS|j iftbitilf ofj^ULft ibiuw ibl fldi

u^Jjl li» jM uJIlil » <»j <>K

byy oUbL®3 £yt JJU I iff gJb ^ 3% *Jb&1 SjJk, jkl ^JLami 4 blK^H

^a«JI 11® Jlft ljl| gfrUftftu £|1 ^aII fi|j UB &JUA |»ad l gA&iiaJ ifHI jkttl

jl^al
4rSg& y^.to jjl I^ISLm tfjkl L^M |j1 4jl JjJmil jjfe ^PijsaJj sjUbAl!

•» I4jnuw Ijjifi |«a&a5j

IftjftU ^1 y 43 li 4kjtf ^.ih.wiftiii 4jI <&afife 4JI JULs £|1 wli

itJbl 14 4
j|J k®Jf £|»ft« >,l

| jj » L|fcfaft) UsJ ijA Aaftjj l U^J JaVI JftlAJ Jl.

b
f
il..!|Ji u3SI I s WAT kpj I«4y I Ujj ^1 Jbtfwb* 0$^*

I Ly^jjfel £pU®^ j$u Ij|4S HmmI fySM l *umj a% .4k «»ILAVi ypk

VJ If^i £uS^ V &mj) Uul *i5
f4ji 2L«|j| jkSI IaAj^I &§».

AA



lift £)] 4J-AL-* ylLu <jl gjklli *^>11 tfj Jgft <1 jgij Jja*. (> Jt>x»^ J^(j

Jlu UfculVl 4dA J«IU jl .(f ^j <jl 6* ^ Jjx« Cxfii^ ujC jA jiltjfl

jiiftlj

.

j«1J LuiV 3jjj jjLuu LajI

,

t J^) Cygnus x - 1 ^AJI <dti

4Lkll IjkU«u j] (jAj •^jSjJtl
f
r>*fl km {ja Cn^it Jui IjUU (jl jJI SIjjfclLfl

ihlidi *m

£

um\j <^Lta> gjli »L» <iubS jfiuj Li(jl Sjk*| <AB f^jJU Jiljll

Ijfc lj^»* Jjjjll jgc J^JUI JjjSj USJ <^JVI *OA Jaju .(A «T J£J») c^| 3ju«1 £i£j

(jl *^>11 ^^lii jldJU £y* mj*& Cj£*&3 •AH-! jl *UJLHJ^ jl *LH"^ ^j| Ji*

iiM yjli| L* ^lij *1a (jl jftj Cyngusxl vu .^jil ja*. ^411 list jsl jj^j

^jJjJLI jji (jjSu (jl Ij^j£^il jUuiiljJ<l*i
,

i ^Jii i.Hoffc lj-4j ijmhAll^ JH»1

uJS dj Vj Lfil <>J I >lxy .aLK>^ U>^ ul (> LAA^.o^ju] Lji

n. tjLA

Cygnus LaVi » jj ctijjifl jt ill j4 ^LkYI^Jl

jiVI (<|i« JC jptji «^M*L



Ixmw I4M LtjSbi'bJl 1

|Mfej| »oiA^l4yJi 'jumkr&l

l

4jp*®lf I %^£JI ^f jfcgAjj « ^ILsjsk^j

Cyg" ui y^»y^ UjiiuiK 4^^^i^iti
4#^ ^i-^j

r
11 ^^

CffijJ jii .gysJtosJ qtoS3 toa^y* Ul^j l^jwwl LAi cftl^ ^ ClA-aJI BuS X - 1

4*4jlS stos^ ^ <3l *LI|*3f I oja jJ # tos> cK ^ I^&alf %_yiflJI <CmmII jfrAOIj

IiU^toA^I uJUa liL&j ^j! ^Uja JawUUI &X& » I^f^B

Ijl «jjaql |1I|» iiftoffl mj£ J to eJaIJL vijlill OitS tijj toij!

^^Cygnusx-1 ^1 <> 3111^ a. ^
fJ ytojll u? yi #13111 yjl %o y^^jib Lu toL J^U! yA^fto < toi »m*«1

CygnUS jto jImmI y^J IMja (j^aJ ^#si ^gk.jjLkjA toto yVI toa! £p4j

f yjiU «jtU 43] .«40%iii iw.itff% mJ f
»
jit a 1 IWJ jQjjto3,»

.

yMygMa toj>sm& ^jJ X - 1

fj feU /si *yiArf tfjyjJaJf jfSLfl ghjiA yjJI f4 ll3 y*® Ijsffe 1^^ &*yi3!i A&&yl

• I^JI s^yfil! JJ& yjU 4% l^Jb tfjyll toyAfJS oijfikl jISjaS

to ^1 jjjA uift 3BL* ya wgjU Li JJ Ja&A» jfjILaUjil AE y& !yiK |JtoJ yjl^

U^Jfi ySto ^I^fatof V^&i l ysB^SJI Audi J1 tjLkil AjaHaII «l4u . ijU%J

tolto to4j *«sUj jpaAlt y^iU* ^ &g3jiS IKl i<g ^Af 1 JjkILj jyto £|1

ft s™Hl i3Lffi y* if l LilS yf
|5

^i& ilfij 0m,A,s

I fils qa lijuibA Ljl shm#j^£^1 SyeiJ, f ^a4j * toja«® ft^Af

(^j|f ji$d\j ^jM sL®LI%|

«

tfji jj ill Mtotf

jlLfl ip . Cygnos x4 llto^J L^j.^V! t^oilf &k3

^

j 1j jl jifi viJLaJI d£ yA LiJto IjfcpS £^J fJ y|j IjU Lj(p j>U«

bu^h^JJi ola^jl «n^oli gJL iJ.^i i «sllj JM&JL yl y^Ai 4KJj yaS] IjmIsI 4^&J yiSl to

J$JA ^jll Cuas3

43U tjA wjiL J! 4^^ J^HI jfil ySafe OiK jjj jfjfatofe » l^jwi jl filial I

Wftl5 gJ3 Jal\ S«lLL(j .Oijljij^ijS:!^ 43a AOfsw Lms^jJI <y>»aAt l mu o^-L

otoSf f
j|
AfattijJ

4sf
IU U Jj£tf 0A ^Lu yjSlf AjlJ jjMjitU Ajm tf I3£a totobfflll Jll 4f&Ml.

c

jteJa i|j|l i yd l Jo. to toy Ulii j fejM jJj
6^to«Vf -fejui l|3|3 yglli I2IJJ1 yA ^Sl|ll

1 -



Jla*4 IdLjj <iuu lj» ujlnliO VL^jk ^ im'u <U^j La* <» UhjV I jjmO jjJU t^ftSU I

JLaJLI (jjSLjj .JjLloli ^jjJI 4j LI I ^umVI >._iiin ^Jk 1^ iJU. <_31L ol +y*y

JjJo ^jlx. it 1 olj^li oL-AJumoJI 4 JJb jjikJJ < 4j AjAJ ijill <j-A ^wuJbLIaJLI

4J+£ o l* A > OXla

j

dij lcri^laJlj 4. ti l l <±jLI ^^dLOl jjM (j) < ^m<V I «.tl!JI oljjJ jj-»-4

n.

. CjIjIJIjSJlj ^ (j-* ddc. ^ lia.

3ilSk jt )j4J$ JLj 4 d^JJ dJ ^jl <di lSL*J ^jk LajI 4j*J jlkJJ

d3A ij-4 Jil lf*l frC (^XJjLaJL /m^JJ <j] y 4 Uj-uJI 4U-J Jl^j '(J** **ift

4ji d^A Lf**JLi JLfi <j1 LfJ 4j 14 nvl I <ll£l I 4<1^J I Ij giA^ljdilwC <il£

^>1 ^ V I <tifl olj 4 Ijj-ijJI j I .lilWl L»ddc ijm, LujLJI

idjjjaj . Id^. 4 <^jLk JojjLwi aJaauiIjj <1jLa Oll< j_jJj <iaj A *A « AjLU oil£ Ijj V] <j

olj jlj>d ^LjjadJI o.m> dij : ld^ 4 4
.'VTUJ

1

J
4 <Lui^ £*djO <j1 J/Laj *dA Jj-*

< li i i <ji £\ Ul

4

mj OlJ <^JL*_II ol Uj "fc a Ji£ Lĵ
Joilil 4 LL I 4^11 x^l jJ ol ij-*

jjL 4J-I ^.
k^l Lj) >4>*4j 1 uij I JjJ-l!u LIaA.iA V iuull I die 4J LL I JOLmBU OLajjJjJI

<fc^l I olj 4 I^^mJI ^aJJI 4 jji ^jl^J&L <} I At OjLSLa| c*^j (!4d*-®jJ ^Lt jj ssJ\ <JL1ji



m Is^sM&ff CulS Ly . jSUAI AeSLi UfUJf Ij^.^Jfj oljlj»Jf LmjSj^JU*li

yl if 4jI dSJrj 6JL«S!t «te» ^JI l(j j$UJU A <^0 1 t if] yjjSStf

HHb .JL^ypAI 0& jiSI HISS l$J yjffi yjSUI jjM Ijmum 3ikl.* if] ^m] yC fX§

^jJ IjHI yjj <113 4J1 yOuyi..m .f |j ^p lak2ut^l |M®. gM* iayi! yiMM Aj ifj AffJ&Ji yIS AJ C&f ^feu

•
ypl W Jffisyl y# i&£ SyplUJI 4^ I yl J^iS jLmib ojS^

u^l a Otl yA«JXf %$JJLJJ
f
UStfN |&J& <®y1 oiK 13] IILfe«w$j

-jSJJ a <SI
I

yA wl^jjllf JLm»I£ »i^f<JS»#J^jAaifl s^sjlOf 0A &fyk®i if joe.

|feJ&3 y® y&Mrf *y¥f Uljui! » 11 j^ffrl^ f I JA& AtaJi yl IHL®1 jU I35d|j

ail *> 43M^ ^11 uijJi -ofH i** ij%if iju 6* j^aot^i
^jnk jl S JiL® urk i I j jAXs if

]
l^Ab <; 3kAlSf I yfUa if U&} yi« yj^JL

Hfife, ysA js pkj j*ati ^gj ajiiUw us ** i^mJi 4»ydi yl .a^sii j«l>s

aSA «^2jUU^j * * 1$aJ|j3 Jj jka^m U^j *ykLJf |^«saJK ^.jy^Lj > l^j?***

e^jiuJi QA Js^a&sJ l$A& a^SII t\S*& J^Jil # ^jJ^I yl Ijlflll yl ^t*l CftAAi

ISj^f

OOO



{

j+¥jl Jul «Olx* Jju <fLJI vlilj £yk j^jJ^y oLmu! J^l
<
jJ ^1 Jfc .^>JJ& jl^Ail JJjAa <L«j

«itfJ <>* J-*^f # U>“JI utjiiJJ (jLA <J jSil 04^1 jj >ai

J JJj uL)£i «Lu Ju yj i^yJI Jlj J« c*i U1 <y <L^mi ^aJ ^jSu Ij£-4j <i^>i 3juLj

CMlSli ai Jui <> cu$j .<*jU> jJLi ^Vl Jila jJj JLJI - <j£JU^ .Uiifl

JJ LfL* jlJ-M <^u V
<
Jlil ^la^Vl/w JtMiVh.ilill ub uu S *nvu wa»«%g-*

«£»UaJI ji yiSJI Ua» J J*J .i*Uu LIL* Jjjill cijjiull jJI IjU^j <*JLUU UImm

4jft IjJUujflJ ji jlilJ jiftj ^^211 <jL»jJI “ (jdllJ »J«A N ^ <wl oIjLmm j-i A<5uj

uuJI u 4a>JJ <1&* jAij .(V .\ J1A) JmUIL u-ft^aJI Je. aAl JJ JL^^VI^CII

jUjjVI Jc^kilrvll^ r*iJLu!l^^j*Ll I Ijuju

t^f< ,1A a* L^jA u^" 11 of'

j4j •
j»VI jjUj upLjUJ V *ii

»

j «A fl <UA| oIjLuJ ciiu** St^jj

ji*1
j*Vl .j_i,VL 1 i.tffcl ^ik «jijJ jbj V Ll+jll I^jJJ iciUi

J Ll£j1 jlj !Lu L^Jfi jail tl #UJJ I^uj “ jL^II kluVIJ UbjJhJI Jfi IjUAJ UJ^J

iyiiMI 3J*uf(jj Lfc^Uil *ja »j i^fl <Liul1JJ u£il Ji jl ill i «i flLJI *aj»

<Lm«1 cJjLm jU Ijl^j *«^ufVl u£JI j* jlc J Lfj^j Lfjii

UJlI|j •jaVI <jA JaliJ ji jaVI tfjlfU Lu^lj LajIj djrkl iJ fj-L ,MrJI jil Ji

jjlil Jk — J^LLIIJ u&ll «u jilJ jj* dJj bi>l

J {£ju<-4j*«2 «« m II Jj*UU ^iLu* Jfc <^ilj tfiil Jiill JJ ojJfciJj .ebJ^jll

.J»S I j» Uul UJjii V iJjaIIJ 3a*m1



**»olyll

yl JasJi V a Jjp^V \ v^.A.a.I \ ia> nt»iaJ \
4tJj1 y $5Li ^-iJI ®jmm&J I 4,w.im| C&jH i Jjj

^ i|oS|j f J I yjU Jjpi jl yjJi Lai yJju JJ idsJJ 0l1 I^Laws yU S £y& LidaJ wjJjb

yl ^jJU^ Jail Sa& yglll »
s
^4JaJI Jpftff yle. 1 Mnya* yl yj,

.mA*.M fjJi yV — $j£ yl Jai yl-au

‘ j‘^^1 ypj ^ l.W,.ii'f w| ^jl & jLs» ft
«
*f i.Ai.H JUjiwrf In^LwftjJ yl 4joJaJ(j .jA,^ I y*® LjtJu%,1 1jSA a

i IstoJj L£ 1^jSjJ Lu* la»aJj ij y I 4jM"«i yl^p I jl jl (V ft JSLiJa) ^j*a*¥ I

^,J,iI Ay^jjj u=I-i1 jl |hi«t>.>fcf ^l^jJf ^yJH \ ^«toi S yjl IaL*#

^jix, iJUJ fUto&J l yjl I^LysuWS y Lu^aJL ^JeC 4^,a,*m LLl
,
^
V tX JJjLiJ^ ^aL^V S

dLfe 1j>m1 fl] ^j jyr^l y^L^alL I c*JU1 ,
j |j ,0 I |J»&2a^ S I

q\£ <UJLaJI ol i&3$«Sj *4^1jj! Lf
Jum yJjjj

. jArfJ oHJi ^bJI ^JkJI y^j .1L-UI

. Ltt&flJ t» <4^wVl vAlf LLjAJ yK 4j1 .»JA Ls&LJU !| jTU

i$3L&LwsM> yU|jlljHu * IfdwiA* yjj! C^&ajJuf I u&WBOb yjllfctf 4j«Vl 4^Jufl 4|Jbfe yl yUli fJ

J>
it ^ jilfetf I JJ ^juJVl yffl f yjlj yl JLjJla fdUdl ,%&X**t

y^Lajol cIjIaa&a jljJ! La <aJ 4j*«Vl s. jJUI ^Lt^a ^Jbs. cIjJaa^j



4>mVI yfill ^1**1

(duJI jll) ^-,1^2

v.rjti v.r J£A

(jl <5kjXJLL! ij i ll I jm! lmj .f.luJi o^i yijia^l <^jj {^*>, 1 ,1 .1 ^.jJI Entropy Lm

i

V l

(jl V] <Ja cIIj 0jJU (£jj ur
la^) . LfjJ af #LbkuVI iJjXi Uuc jjl

ulj lft I f tlft.il I jla>4 <jl *ja!
1 (^JjaLL <|ja L« ^^LaL^LJJI jjc. i—kijJL

UUJI Jjl <> Idi* J%* .UlL jl jl+* jlUJ yJJ^U 11a tfjj $L>0J+U

.UUU U^LI

^1 jljS^ ^mi ^oLUL J wQ S j$ill tin 33aiqH ^jJilj

4^lil ^LLall LuijXil (jU * Lm ^jLfeUaJ JaL L*jW <j!j < LajIJ JjIjJlj Jjitl* ^LLj Lu <yjV 1

Hjjjiu* jU. olljs* fkliij >H» jJaui^ .(jUJjiJI Quiliaill LjjjJil J*aLah j4 jiSl <jiS

^4 H l| ,diA* i jl^JmL ^.iLnJi » i

j

j iiirtjJjLL C*l pljjjaJI

iXu^^ljJ jlj iCiLL^aJIdjaj Lcjjlu ojlj <jLi-JI ijl

^

ojIj L^J . ,jt » \

\

.m il

CtlljjaJI jjl uxA .^IjOaH ''fie. £jUJ <ujjU3 ^jJI JLAaAM jljjjjJUL^aJl jf 1|
^1 iL.^I

jAiLa.ll JjjI jl jaL ^L<4jm jUu^JI j4 j^Vl u^LlI Sjj^aai tfK oll^ jiVl J)1



4&J Lai t$J gjlaJ jImCuV I CiLujJI JjU *dlj 4iu

ja5&¥l JLSa^l ysSLfj I ^jJI $pC 4jiu>,j1 ^.saV! *, I.«,^ *f I l$J£

JJl
S

jJt ULaII &44j : Qft,,i„^,lf f ppjjtLf! yjix j IjaI cjUi ^Subw ol pJLJI

"*>\jdL+i ^j i#k oL^ji cuis:^! uuvi uui <> ujj^i j&ij ,uiksi

U&4aJ 1 *Uj #jlS ^1 LLAjl.ji
«JUL ^j M jUJf L^jylif jjl jj3j *jll Jb%j

Jljlj L^a gjJU Ijji , ufca»jjjlp OLjja ^uj jaV (j q^aMwKjl iSS^i

JaiV C^JusAi yp-i 1Jj3 !j <
j.aa«.M^jV I oLj}^ uj^

JaU l^Jk fj£Ll! ! % u^>.ati».n»uM^f|V I oio^Ste la JL3*. YbuaJ <JtsJ \

LjfjuuVi UlaJ! jjj® jKl UjjLl {4J1 jli y^JLILj i LLfcjf Jill ^ijKluw «U LJI &XJjj ,q4ljjlan»,^ill

, ill I CgJj.jjuxll

I ^Jall j^ljjl ^p&j pj& Uj3 » Illi^i. 4 ^a-^j <J LjfjaJ! 15^ llplf .jjljJ f yy UJ
Ij

iJnM ^ftiftA.1!
4.J

%kV S y ..Ml^. i Uljj if Lfeji J ^UAJ if <OV j ^Lfu* ioaJ life.Ji

CtJij ygi ». i^,i ^jl JjVl ta^JuuM® jjJ jiiil olojja* JS 4aJj £j1 jLo^,lj . cjH LsJ 1

wJfi #»jJJ Jlc. 4jK jJ ill ^Je. .£*!>, j
J.I 4JsSLfj <ij^!&J I g?ul$JU L ^J] JaIj JlalaJ j^k

v»M^j ^j| * ppl£j I cl l$JkjV If^j <44^1® jtXu Laol ct 1.3,4 ^Li * <|jo*b loal

Ljlp^YI tj£ ,3 if Lp(| 144V I t'ys Jjffirn l|,4 IjLa 4j^Vf VJ>^1I

.ixKJI Lhju^VI u!

^

0^M3 *
4JM-VI pXJS ^ SjLU U£H •

^l| jJ®bjJI ^ipAjJ kja ijpj 4^1 tlriflh *1

4

s

pW*Vl iw&iiJI ^Jilj LjJ >ulf I cO*J Lu

ytJ I
j pj^p»4j[ , CLL I

J
yjJ ypl I SjHI yjjxi I ^jfl £4aLlL*aJk if tub if 4Jp4)iV I ^..jJlJ !

t Lpipjf <|L> jj <AjLk £y» ^j|l» MI,aOiULI <i gh iLlnfiati* j jMM«Vl ^,AI La # cILLi A j£a <jj

vjLaaSyi plcj
, ^J»^VS ipljJ! Jib 14 I iX^y IjLU OiLAMa UK j4j4»bM Ua yjS^J

^pjl piil I SjLU oliliMii LaJK i4aJl Jjl 4^Uijvs pjl £ps

I I44 jy^j ijajLJw®
ij

jM t^4ai! j^il
^
jl (jCu%,lS,,t vaj wJU®

« Ahjotil jjil LU# jjU t Lujt_jSjSU U»y I4U r^y^il pJuJi -^k lsi,arfu Lajupj
,
^J^VI

» IjjI jl ^1 jliVI ^Um go* 4jamI I u£lt gjU ypi IjIII Ljj_p3l

Ka .A\y I jjyLll^ cli^a.1 yjg \\M yl l4y

sljSjpb <J pjl LajI «l; !>,%,4 43b « Uj ijXil «4j I wa^Ji yK jJJ ,Jab LLife Ua £|K 4j1

9Sj4m1I ijpJf JJ^I 4^J JJX xj UUa&l 4fUJU4 Jjl U»J Ijlj^fe4i ^ull 4*^|j



(jl Jji* • Ubu&l Atiji jjljjiJI t/i jllll SJ^UI »jJLI ^aLutt Ijl <j]

JtffUA *jJ& jV ijU <t^L Y *jJL!j ! Icljuil Laul £jJUJ ^ujl 2j \ja olobjJ .lift ^LttYl

daAJJ jl jU 1^) .^dl j^lill Jlflil ^il u^JLi fl^j , |^jj

l«V . IjaA i,rflu Yl jajjJLa »Uw1 ijJk Clj LfAjjJU <.wn^ »I^JjuJ 1 t^j^ll jl|j , LUuil

\wr^ .U^I& <juM ^ ^JaM 6*-* 6> ^VI Ciiil

L^A J^jj

<

j3jK Ujj ojSS

uftjj .Ujlill 2jjiLkil i^jju-^l tdJj^Uji^U ^Jil l*i**)j U^tjuY ( £& 2jg3£ oL^jLVa

<j1 QA 'WiMtfflJ j-* ^JUAjL . LJtjA, lx.jAj-* Oi£ <L3jjlf *JJI ^Li£»liM ^jjul jSl <jl

4f4il jA <ll LiLflll JJ-A 0lj5 J <jI
i
j-Lc .iSdaJI Jil t rat ima ijLjJ ^ lLt"<( JJkXammI jJ

. jau ^^k^Kdtj <2^ tu*U«1

£-* »
1

4

jjuJ I u*jl5J I ml CfahUilj*N^VY ^mIxu ifu^M i p*i1 Ca5> Uuii

1«U* i-h« -h <jL ^LjujIj >Jl1j.*£I|j <j*u^>ilj LaJI ‘lHJJ**

^4 gyrh.fi*J Ca«|j .oUiA«ab6A^J jtAj jl jUJJ 2jljjll (» l^uJI infill (jU 1^11 tSuitSLLigUI

OJL^l IjJMj .^U-fciYI LfJ <jlfl 2x*ilLljJl ijLjlfttf JLjM*l <j£T jU iliiti^jl JMmI ^jJa

ygi jjjLudl ^A j jjjfi 2>ii 4l u^|lt Cimi iJa^«| ^uaLj JjIjj jISojI^ lU«. 1

Cii^j >YUA <&UmI ^Iun U 3i\j*ik l*y*irCiLLmaJL ^il cu^c^ll lii • ^VT

»l*jju«JJ wy2lll '%*
4Alijjlj <j Ail £bu«YI 1*&3£ I j1

jjft <j1 ^liAjia? OJa^j loLLalL Cmi l a.t if (jil Ijjfc .ij(jjl

IjJI ^1 CfctlSci I j-aY
I Jjl ..UjIj U^uu olMma> 6*141 jlaJ jl j| l*

p
» Lui jAiu 2jljjJI

(J)fi^l (jl ol^i ' <j*jJ If m.l VLml ^jJI CiIujZjII iftl Ijl <j!a Jj4 ^Luilfl

4# I^umJ i v^2j|I Ljjylil jfinljl IfJ ^Aju ^jaI 4L •>lffl>i lil<i«il l
iii<ii<i 4jLA t^Vl li|J *«W>

£jj&3 4j1 *XA jjl I'D jmYl jj-A Oj$i Lki£ jjifc . I4 *.fkl Y oJj La jjJI

lliiUI oLmaJI uLL jl ji ^JLLfc ^LuiYI jL ji <^!U
li1 L <j1 YJ .Lo*^

JjaIL InuJalL oIumAi iStiu «^u<Yl ulill <jlj 't>^Lai ^.mo> 43b*^m (jflll t.AjJLII LlaalL

JI1AVI <)4 jjt^obLiall cJ^JI dULi jLy .^jCTI ^idUII £ul gjnnol l

lx.Ljut. lj ol 4}*«y 6iUJ <J^ jA*U ^JWlYl « All <jt CMJal LfJ^J jljil ^Lm (jJ %UjaJU

cJi .IL^n ojIj LKi ijijuYI iyJ&fl ^l3S <jJa cuwftii >Lm*j SjIja 0 IAALj Id

•UjJI

^Lajlj gJjU



yl yfLu V Ll^ yl (wijju yj&Jj Ca^UA , a. iNa u JjAd'Vl i yl jAjj yl yXaJ

oiHI (Jib 3® V c^Ia^moJI yl ^jA (, jssSUi byL 1$-* Ljmaj ^ill iAjIaVIj ? 3®^ J^L. 3®

,
.^i I

,» ,Sajj !^^iVf wial l itf»^ 3®1 3® * |fjLJI y*l i^jliJU*LJklil 3® yS4$ *

yV J^iilb btli A»& yl yfhw i t^jlit#Lyil 4il *j^ 4^1j L jjl : bJllff IIjjJJL 4JIJ

.JLwJb Ijk** Ajffi yl V1^ fbklLyy^Sflj LkLJf oVU^ Jl* ivi^LJU J$, yl u1m^ 11m

J^j : L ^osmaJ bywJlj |u»lyJLI J!L La yL)JI
4
^® aj£*j Lj^hj U JL*® lu3 yl

4JjiJ yl ySL L iSj cJi gjj^ilJU &!m A&J y& ®jJU CiySJ b ilj OdUj LsJS 4ll ^ji& ^IaI! ^4£>

CiV ikklL jA-'-*J l ok fcufi yjfb yl Jbuaf y$L V /jg jlifl a Lin, ill f ^ <ali 4jiVS yfi

yjij yl N..,fr^nJJ
, (
Lkil jju*]} jkut (jkfe®) tLjpUi# buJ {jM^ <1 y »Sua> &JkJA

J|ku yl ajtf&H y5L®jp .JUIt boll bukJb ?^5LU jl fytJLlJl °jm yWiUs j*ll bsu 4

|M <<Lfcll* 3 jaJ2j « b cy|j ypl La j^Jm" bojloJi jl obwa y*® |? IjjLS CiIjUIjII &dA

Jbah,1
(j
3ll oLu^aJi ji® oImmai O Uuitfhf I

.
jaV! lisJUfel boC bus

L&LbSb IjmU LaAm®j ySLu V L+jU ibJLJLkll obuM&aJi :y^.A„i,tJ f bjijLa* lyj

oJjfM& iJUia uJb 6k! ^iJf Ijj.».*.rf®l f ciIjjajII Jx« «£y^LJLf jyx, IfjljjSlj yl V| ,olw«MoJI

Ij^j P ^ijJ1 ikjmA,L» b«y,jju bjisull oljxrj f £*» l|>4wbl m

i

«iijj|l

JX® lijlXI oL^MbMfaftfc y3 b|^LXa 3jy.-A.il* g_ljjl «±lliA AiSLum OLj La^I LuXj £g i_J
1 |&i£

yiS|j yjL» ^ y^JjUI Jaal yii UbJf &Xi €*1 *e*Kj!jSf! jl ol^pSJVl

, j ioJ fj gja^Jl o !
iika oIjIhai

^
|ii 1

4

InJti

/f
O*«JI E4) yl Cg%>Alf Asal yU^ ^ c> 1 ^fjaiwa! ySkif jk ,> yK Hj

UIUI jLm

yl Ikb I4J bMaJI qUm^II yV fjjydl jwii . LjgiE I <toft yj£f yl %k blLJ

1

3lyJU,i^yi% lifj UlL t&A^JJl j^UyVI

Ois jj Lm. jsl UU. <1 oi^ ten i^^ 4>

Jlj^Vf y^j 4|jLL J)i I Xyal v» lb.” jyyj JbUi t^nJk IjUSU 4JJI yl dJl sCIa Itou

lyjUl y® gJU 4>«Vf Jill Jib bijL&li jbwfe yHj «bjlaj|l ^MiaJ I HU® Jto %am*UI

AjsMsI 4J6 bi yK IjU yjlj »dljJ blLwSi 4ULL yjSi yl yS^ y3AJ f ykfe, 4l

i 1jxy yibibjf atm tfS ^uti f
^j

<jp 4j^l 4Sjj*& Li . 4%^ ^ yl Csk yj^ yl UbJf AAA^ jLa4 jl LMiia



*r04^ ^ «> Uj<i1 jl .^>miVI «?JSJI Ugl JUUm ji

<i
s
>lui <i «jaj Je 4i LmuIIjj -(v, £ J£«£)^ jU«j] JIAm +pJt\ yfill

fjiW I
t#k (jy£j ^11 LUiJ «so**2 i^Vl u&II jiua Ul^j v^I^ £i**j| 4 4i1

<>C.L^VI *1^ l^.uyu Lu^^^qIJJ4^ JULJIUUJI^J

.LjaILII «^mVI wSII

V < 1 J£&

J^IjJ 32LLJI LIU otuutai^ jiX! (jjlpM ^>UJl L^)ll QlLljj

^C jUlSJI
1J
jm j-liLUl^ Eioa.) E - mrZ^-..;. I ;[,!.,. ,—^ ^ ...VI .Jill

4>-VI ofiM Jil.il UUII liUJI jkC jU^ .USSII^ umIS ttUJI op ^
Ijjt j»‘«l {«nii jil IkLu^ll <!££ 0* <0“Vl wfill jIL lj|j

lj£^j Iitiulll lUty Luiuil Jj$|j <>«|p«j 4)uVI u£ll li^iuil04

.lad^V^iCllapUluP



J f I JUI yli In^C^j Osllj va£J! <%$S* OjJsisu® LJS 4IJJ g&lifj |Jj4j

*^jsy«l Jjfcsu 44K Mb CjJ fl$£J *<3U ^ LiiA^l ^ j£j& Cjij^ yji s<lK fj& Mb

$jb IaIU ^ yd I 3L£S U.A. UU LssLu

jLdUf JjW JjLa jaJJ^ LaLa JkjOh^m dl jA CfUsisa jj£f yl

- i.g.Mffl^Jj44|,l lJUUH f

4j % \jA> fyffkum 14 %M*&O J J, ^
p^aJU I UaS wfcuJ* <|K ejj£j ^clf I 1 «J&f |j

IjIja IjJaSl Jil Ijl% y*® 5jMa £$*& »}aUJ jji y^Jb ^jiLII ji^f l

*|tf« *1a jjU 111% ajLUt jJU«Ji jjift.V ojUI SU tfH! |#%J^1 1kA|f

yLI «C&%tE JjJ® 44aI* JJiu jji y jfk 'jJj * 4jaIm L Jfia yjife jg l^ymM

4fU

b

# ob** «>> y-kl jH1 ^ Ji ^Uiff^ JJLms g^lUA^J Sjfjnb

fejoal yl 4^iHal qa ^Iaraw <Gj
!ja 4j|i **dfljf ypA y£|j <€K jJJb yl t$3j[$

AfejJb Ijjfift (t%A& AfejJU yj^L /tub Itub AjuJa A&JL yjJL L> ^LsK fjMJ

ijAa JUH jjbM 15HI y/A y» IjaK JAl 11% * ^
IjJLaA

i

AM» t Itkas 4Au \
J
lAwa AtJU

yjJ jSj Lli «($ pAl -(j^Lafel IjAe l+Aj Y jl %bm (ipL wMl j

Cfaftlm* jJLfa^l IiIlK Lpljj 0 1%^ vyju Ia5 yy^ ^ «y^aLwJl ^J^lll

oUfe j4 fell l&4J JjJ^lj$al I <Lsbl jl I jfcjl f%_^JI j_l.L4.ift

<lK %^#Vl <yllllb . IjiA |J JftnSljS ^ I.W ,.A^ I SjIjnSfe*

Csil i^il^Jfj « sJjSlE JrfMisJ wh^jSIb & t„Jg> ^»i*U uUl IjMfjls’f I

jtf ! ME AU *dtl U1 ^>KIL o>iS jl J*HL ^Jjll 11a ,>>-» I
^lAlfl Ml

CsiAl #1a L&I^j y*11 , LU. ^lAl j y*«ll 4mA1 Aoa» ^Jmtaiiiw f^ll AjJB

:t» Mjrfl 1 » wii JUmiS «iES3 if ill JLy . f'j^SI j+Mil 4%^Jj^a1 wjbdl ola^

.obm- ujfl S ^ Jjium UlULi HAJ I ^1 ^4!

I laJbl llllftl^ i » bj4^ jAx.
i
JaiffiAi yl y5L*J f*&g! »to»|j 4^1 «w^|

JJb Lai ilyl-fJihA JmmUSS if ^ y£w« 4ja«V I Jjilll : by iuauxm jJ 111 jl y^ A%1 ji

y^^E^j^yJI cofill ill J^I yK jlj !I^p I Ijl |sa&*flto 4j^a jy^ilLI Cy

y^f cuJE %Aj! j!H u34^$ 4> %>^ a^f u^1

jSjlf 4k- jljUl ypl LifilE ypl jTu*u
4j

iife «<il(j yAjVf J5H s^M&lb wJj^j .yijV!

iiLUf yl 4j.I o^i ^lEEj - i j.|^ 4j-^I uis 4al ^Msy ^jlf I «May*f
E
yULI yL y^|j

1
• *



V, o JCi

1 lf£ 4
j5Lm ^jlll *Jaa<jJI ZLjUlj — (jkjVl Jja* ljl*Ugj£^Mi «

l

Û u ^jjll

5j^aJI 4 1 n<«i Lu iSj^ Oft La t j Llj yti JLiJI <xi^1 j| j^ijV I Jjat jl«U ^ji lU*J

.vjujill JjtuJU ^ji a^J JjVI a*. j- IjjjK Ijujjju Vj .jL^JI ^U1 £*^y ^j1\

.UIjJJ ft l^wJI w^iafl ftJLA &iulil I^ ^SLaLtll^ jJ Ijj C^U

UlaJM^J! Ifj ^jJI UL*. 3ju*1 jfivojj L2&*j ^Ifl I;ju^j <La»jl l*£

VI «lj^ aaju IfjV Ij^h, liuuit

1

|aIhu^^UmVI jl ^cjj . 1^sLfc qL»j^Lu »LS1

*a+£ fllik JaiiL ji 4lfc >...&*&& II U* <jjSu ji L|J£ Ifife jO.«ai La^t^ft^l

JJftj ^,4l7i <

mfc l .. l| I oljJj^Jj ik 1 IIIthi * J * kj&quu V , 0 : l*La» 3jumi1 £y*
1

otJjas. Jjc «CuK 1+j1 Jua^i <<jj£ (j] (jiftj fliiaJI *44 .(UC J£l ola^ll

Ulflft <L*ui1 *4*i« 4j1 ci^qMi V, 0 J£m>^ g, Lrd I kkilj .Uljall u^Sull jk

JliA <jL£ jJ OjLuIJ ft l^dyjl u^Jull fl«J.U I LftU. 3jui1 Jjjj wJbLiaJ £+ V lllf^j jjl jftilj

Liil flljilAftjjlJjli Jjl ftjjll jtj lalmjj L!^ft Uui J^j uii t» * JLuypJU

Ol JLaD

L

If j£(j <3-jjJjaJj ftl^A«JI ^pSJI ^k c^laaU^Lijj Jaa V Ulfe 3jlm1

^ * ^



•toil 11% saifi V* * ^Jsfc jSSl «Jli& 0 fe
Su £|| ^j5Lm V l»A»||2ll ^yl

^i SjUI 4>® £y^Mf^ 4®.(j uHjp Ijl m^aJI ^k £jnLm IjJ I infill ^1 ^Su

l&JjaJ 0$Lam» y)l I JM, Jl2 *tlll »I%*JI i^jJSif IjaUff &JJI ^ajj

j^^jJSil mXLm* ImIUJI tj] 4^jj * L^l^ijUArV JjH® Lu U LojJ

l&%
. fjk frfi* yl yri^JU i$2tJ <£«gU ^pl UljJI

%Jki T - * £p® jJSl Jsm%LU^ Ja^ jjl Ol IllaS L&L& fcu&l 1-4,1,

L

^1

bljA*a 4%^A £jm 1%s&* M L ^JU £g& ^aiu Uj.4J V 4j| V] Ixy*&4 %1am JS1 jjlIjJ

Lul yjj £*jSix** bl %Mf1 kJ& yjlf 0li iljA 0$ji « dll 0^ 4jj&4tjM C^K jJl .

%jS{jHI <mA jAj * *L» J» 0A WJ^ L ji rjl& j^JbSl
4jj4a ulll tajH ilLyaa Jii^janij

4a¥ jjJalf ^(jlaAVI ^n, * lASLff Ijhk oAfelj 0M JJl^uaULJU &2j jJL^j siaJU

^jJa J^rnj yji\| .o(j^?“* ultfl 0M qI£ j! «#I«%mJI

gpfe Jjl&A A& JbA$& ^Laa^f 0M ^jLl LsUfc $JuIs¥ oUS y(C i,,lASa ^1 PjdU

£il u ^ £^{j .uui ^ 4^j£ l^u «^|j „3i3u j^&ij

0^ j?&i\ jjtl s i1a yjjix JJj^ 41 Lslat ^uffiaMsl £jl t IjA OIL 4l Lal^fe 1a .AV 4^
^jlff 1WI 8^ yr^\| > Oi 4™!^! SjaJiffi, ^La L» c4a£ v.ftl.kjj

cam oULHII 0M tf! |j^ jjdhl LU, IaaIsV ULJ^ jaVI j^jlji 4^* jm ^jSIj

jljUfel |AjklftJ ^ Lafjfe IffiwAl ijV *#L4MI ^jl /siSu /|1 dL^II
4
jll dll >£$$l

MbWI

oj%^ J! J^sjj^ ^J!U 4j^1 afc^®lbi

j**i cIaL ja 4i««Vf »>aiiM 1 £|1 jt « g^La&^i ^4111 jmjnfi 0& f, ia< ii j.| j ^ n^
I«4j4 i

* ffil I <ab* 1 * ^ &0MM ^4^|^| I i iifll i™lJ| gJ^JuBuMt ji

^A^sajJ Ha ^J^FLmmU I q|jj l id I 0M ZmjJ I 0r® *$*Mf ^auiUI

rtjftihrf IaXs 4JU jjl Jil oljlfJullfl ttefel Ijl J Hjlft* L«jl Lsu £ySa^ <jll I L%J

fl

J

a(j Hm 00 wjL U ifXnJAa oijUiJbl 4f1 £|C wLA^J &>Ls 4^2 4j1 cUe, yj&*»

LiL|a ^ ImAI O AfeAffiJ I AuMSyl feJLAS^fj 1 IC.iAi# 4L4I |J,|£ilftiM||

oil <jl OiLfeSHI^^jl AUaj /a# /a&£j /J slllaJI %44 ^1 4a1 y^ ,
jlaJu^i

^rSm liXf» laLftj 1ijjl ^feLL O..L^j 4I 4K 41I X*AJ bJK 0f &£jiaik ijmkj 0te



^Ij^j -.(3--JI ^ uu^laua^
LiL^»lL ^ukL» i lul JamII jUJLJ ^jVI l4>U jji

li*^J JJJoIJILUUlIttO

e»l
i
^x»»jji

^
i,t k<i^l UjLk,« ,{oUi I oljl^^ c*U« ^\%-JI yoU< ^l£lVI tV* L^ljLj

j^-mu U »jllJL Ij^Aj «c»U <jJU)m! I * ciU< a£iV
I
j-* jiil Mail3^ Uj^ij L+iU

^U-il ^-Jl u-* ^ Ia-^-S-UIj . electronic shower jjj£ll J*(>j

J »>MioLkj jj-c 6aiL UL liull Cl Ijaii jfc inL3tfti (jl ji| 0jll g^jLl mjj jiM

jft JiMhUull CiLm&ajIj JjJI Jk I^J&VI ^a(>UI Ijjft dljJI ^li ^Lll^j .JJI #U**

J tf
L>.l (jl L^l l+J£ (dbUtJ jjjj Jll LiiJIj ji IJ+II liiilu^fl jUSVl

ji oLaJI j i^jj oljjSLlf I 4jji ^1 jA Ukk til ol^iS j»»">»jaII jkjj ^UmJI

lj*S titakJ jj(j . U Oa^ Jl Lkui(j I*1Aj >VI jt llAafcl JaIjj jSSl jl gfrA.* i\yk {ja Cd[jJI

4if * LmV >1J Jil yjy* »JL*j !*-• J*j c^ILa

olj^ij Jl jaJJa 4aL»J jIjj L** Lfi* l1^ «c»L*«JI (>• Ijja I«xaj

.ULuIM^I <> UU lu&1

« lj£j« <j1 jjoj j2 cjUl jt J cuSjl

ULxJ j£jJU At^JI J$, L&SjSLLI Affll jlj-U (jA^Lfe oIJa* UjLujii cilj <jji

j)4 IJJA gM fill Ol <1 J|Ja! #jJU yji t L.*iVl» »jlil tit* yli j] f»iA jJ

, UUfc Lilst £jC ISltUlAi Jil CkU Jll JpJI <j* Ij^jS jJSI UljJI pI^uiJI wj&ll

JSJ V] %*3ljJI ^I^juJI £y* it*)jl UjIS jIjaI 4|A|J^4A >t*LJ *JI july.*ij Vj

. kliitl JUj Umo^i yjlmijSiil Zufll

y

Ja ^jj^ab <UjjJbj J&* J|l iJ
Jt »I^>mJI P* ^Ljui^lfji^j

IUJa^VIJ,! JcJSl jfc.fSJI

Ckilci UjIaj itJ Jm ji 4_jiil 4jLy 1-iAii : jMl 4+ft.j Cac^J ^
**

# »

tjLajL cLJ i jjjiu*£l 4>* i-j>Lltj u>ikl - AJj^jAjU j-^>* J *>• Jj*

.#1J liA^ <K ol IjiilJ dAI USj jjL (j J)A ImJaII (J«uj fAj g^U)A LLfiJl .f
La

l>k^i 4U>(f^ Olf J L£I6 • 1^4* diM Ojj wjS^ <il Jj



tjA LljUil Uj limit LaII |fejytfea.Vl Ji* |l4mJ t,^JL!Lfl J J!

4JmJ %Js& JU. jj&aif ijOt 4®w JL&SS |J tel ^Jkjl a liSjf ,Ia4i%m®> ^Sj! K^tSa^j

IfcAl £^& J^SJf gM£ 4%As J *<J& taj& jf tfell J* LL UUj( Li j)1 iff
«Jlji

'
- .gjsSf huSi

]J UU

L^lfJs Ijwui y^JllI f yl JU Jja 4^1j4^

li&S y|I Jl «dli ^JIa niLl iiimffl j|j ,1JbM ofi tSSfe it JL&J y^lUifJH J&k ys&yjj

3JU#t IKTI #441 JUttll MUf ojSJf Jl 4US^ ILitfl fj 4^1 ^Vl Jfill

gjl u®W tffCAfcl jjSiS'^'iwi « La JbuM mAW! JIa Aj IjSjlj jJC-^ Ji

!*./« j£^A i\Ŝ » i& bu dill! |jy yUjIf 4J# |^|JUJ gjV s^jliJ!

Jl ^jwwisVf Jill JLft oU.jMH*aJI |M,jS! JLs&sj !^^MiVf wJlff JUj f44j ,i' SAAI

U* Jbf«« gdJifj :dUU! ^JL# oSK JLil 4UI^ lltLL# ^i* jaJ JUA^Im?

»dU» jl ^SK »i*|lll P ^Jtx

OjiS yl Ju ij 0 f^j^sJI ija ^bu^f CyJsto glmtmlf Ij" Jf| oLajlll|j

4Jft jl^XLw I44I J& .^fjg&J 1 £j& {BjrfSfe ^JbaI IMS I wJjQ t&4s& Jysjf bus.

J j4s VI Jn I guLltll jtfl yl . §4^. 41 IftS I m/ift jma

1 .4j4& ^|j dJUf ^JU, 4®^s IjtoJ As^ll Qj^k lSSllMtn.lt. 00 Jli¥! Jsa. ^l: M,m»if%,i y^iS^^w 4js=wsV 1 njwfill

Jl I44 ijK 4j|| . Lil4ii&| 4J^J iJi&dlii yK jl Sw^fi jJ^Jj gjrf AA 4l

JSI ^mUI JJm, I44 dLn 4i LiUlf %^l oSK JUI objtl jl fSil J
Uf UtfeM? gjA f y£s |J nvi J A$ [g jljttlj til C&S

jJssS ^1 yjf ol*% fjaLtaJ Wo 0& UiSUtj .^Slf J &M*bm Law*
4J

JI oljjil CwiS

SlIHl ^fijljlll ^ Jtmftini Jni.Miln.fini gjA gjUlJ jL&aSoj SjSJ ^jJfe gjMdJb f£M l.^ i,?l.fnJ (£J^l jjjbi

I
jM a^Sf^jjlayu yjSIf J^sal ytt obLsfel Jjtuif IXm 4ajM$ L$j . OVOf flistOOCS

I4U& L |i»Aj 4Sl ^g wi wI§a#i -qfeJtlll jjJ iL&wsyJ |mUm «dJii! tLsJs Jl®

yytaaliiywl jatA it Jbjg 4i 4mH 0%lf Ji 4Sl ¥| s I4K IXsf^S Uj Jft 4jfl y*® £f^%^

-uMilf “ utstl »JJl g>

000



tjjk* ait lag jjUy! — jKI! fjh VjuXi Lfjlj ifJk ifA il«Ull 5u i mVl
j
jja QftiVuj

*^C <J£
4
jj£J! jJED Sal) ^sn jUmW) Sj>ii jja OjI^ ^J l J * \j

-^ jcj^ ^ jL^AjVI

tfjfMti Sill JfiJ Jk* <SjOm Ukli Cwate jl) ^1 UjL aid j]

^aUt jj3j VI gjUJ! ji Jiau <yj <*ajU! ak, j^tTi *« y£ll Jsilj

jUlrt 2jUI 5ltji <iji Cilj^ ^Luiall fjk Uti 3ja[1||

jmJL *Ay* <> tfb>* A>*"V! ul> *03^^ 4^L ^1 ^Ifatl^
j±5Uf£JI LL+UI^

UiM (jjjfll j* IjaSjalitljl baSjiutl j(ji»Vl#li5l lla6«Uj^jJI La IjjjSUI jUu-^iVlj

j! UiiiUJaij^lDJi ^lolj^JaUj jl«i V ciVla4(jj$S

Tj(jjuS i Aj^i iJU^ jJi) jK

Jklu N^AN uk yflS^j UU jj«jSI cm& 1+h, <aU\m j*mJI #Lul

AaJbaoU^CI! Jjx I

Q

j*m r% laJaft tflljj qjSII jaxy^j J)a II uJ 1 tuB^Uitl

o(|l* t*4k4J 1IU ja fjk Imm ILa Cu£jl al 3j£a(jj1£II .{jbL^UJI Ojjy^ail

<^t >i JJlH^ «£jV (j ^ijV I J>j3 (J«mm£JI UJm iLaU^LmAjJ l+i*K jjijJE jjl

jaQJU LLfr* .jjufl) ^Lu jiti Ual t|ajrh V>J »
I
j-aall^ IjJAj64j glLoj£lloj^l

^tiil 4J&*J 4
^ajJI jafoll ^jSaAa jjl^j .UUI fra »UL frfrtJlLJLI ii>£

>LLij

<

1 J^ ^111 j«Vl Lain* (jUy I
—

Jm! uk KiiKu j^Jj a! «JU£ (jA jtill ^» ^Ij|j lil ^al L

tJtjAa U iigiuMtih «i*U U«a4 i-lfjJLtl Q|fll ^fi ij) (^4 gji «AWSJI j±*dmj0



IT^Laa sj^ UjS^I u^ I^Ji 4j^jX%J ^(jJ^LfcsJ! jf^n IffiVf

i$ 5 up *o>^n jI d #jil 4au gyLUf 8,1a JL*^ .
j^SJ! jUJiVI Ij^Ua o5j&

Uj ,

(

* i^il i Jl 45jljc. u^iaJLI iyySJI jfeM. JcLlwU Ulk
)

* J^f |ujm ^bu&J jl Ci IjU

^ UJ^f UJ^® Up #Ci LaAmoJ I — i&jHWM jl — SUa Js^MySl jj*> LlU 4j^a SjljaJI CmK

41p* Uc*U«Jlal^2 jIja,y Uli Ijlj^JI oUj4 4k,j .IjL <> <JiL ^Jc igjAj^

(SJ^^ ur^l 1 1 \?J 4P fewfcilaa |^l j£ £j1 CsU^wa^JS yl Ujdl^ gJLg jm&m

jgJil UjaJ uiaowi oUu**ai l &M <jl g%% #jll jjli 4jB 5] 45l|j «UmA^jj45UI jt AjjjiJI

U*£M yp 4-ay5 ifli\ ol4U«JI f^y <jJJ 4U4 yjJSj »3a*C g*»aBH^ Lb5f

^*^1 4>* jJ* oU,iA»aJ QjSu <

4J?
15m Lw IJhdl SjljaJI otf^jJ

f^.j3
'“ oIao^aII o^LAa / oLmassaJI /p» %3JtliL» I r fjjl <dLJ5 c&a^j! t*JK L$jf

l&jriteMj L4^I5jI ^UM 4l! VI «oLu »« 7‘H o!jL*uu jj ^a Iumolu*« aJ f &44

oLcmoJ I ojfi jJ
«LiUVi l jKVl ijS^sJS oUjj til ^Jt .O ^x!5 ytl |^kw* Urn jf>

1

” J2£ o4*M&aff oI^L^a / oU-*JI gr l|}
1 £tu| JMI 4^jif ®Jll UlL olj 5-tt-t L,Ult I

• U* 4f y?5^ 3cjaJ! gju^i

^5p ^'‘Mhjj
1
( ijj^* CamAj j^^II Caif ^jpSII £jti • jjIaj Um4j

jUiAjVI .JSi j^LsMAlf S Ijl>^44p <4uu 5] A^l »&l52% V j^sw ^jlfe I5aLm

La ^mLu Ij^J .iftijtl yjaX* SmJsVl Ijr^X. Ujil Li oifefe i 4J Ijlj^fl y|}J^5 *44^ |j irjU

i«lii ^1Wl Ijl
>B
pJ 1

jSjmft^ Ijl^
i

|aJI 1a iU&Kwm i™ii1

JUkll ^1 j,M 0%JI 144 4^k |jjSIS U^SfeJ U jjjkgj Ifiilfl oljUjjl ^jh I4JI

j^jUU VI Jf\jui V lj^ oluMa.) neutrinos oI^h^j *c»UjuiSllj rc*LySji§

JXsoiS jjJAiSJI »4i.^ j|j »ol5jj5 Ij Cl I 4JA4M gA 8 C>l jLc*<J " LaJ
fJ

jL^a

/

^ij^iVI ^bul grill] ^}J «y^U^VI ^Ijl^gJ(j

o Ijjjiju^JV I-^„,bi„n l „m jjii .# IUVLj bijA&X* Joaa
4j^ JjI ^1 oLnl.it k 8aVL

^LB VI ^Ijp Vj u® 4^1 ^5551 jp»,VL L^jUfel olyj^JVI

V pUjAcaJI aIa fji 9jiVb Li4s&l ypslu V f^ljLyflMy yl «ULJI C»U|JMSbtVI

JJ»5 £fl yyjjjj 45U IjlSju . 1 4a. < i.^rfrAjaJ VI (f iiS § plcfcmaJI |Mj l^wsll ga J&liS

Ha.jA yX A4|J J4C. jU5a.ii 154*Lm L|JU t {aj^j U&ftl j|j . b|jp» LwJ ^Jl i^|

L^IA4,,jI j^1 y^i 1|5IjLL £|li liLaJI »j^4j 1 l^a. 35a»L.&Jf £u^lf



La Ifl LiJ| fits jL c««4j

I

\ Oii5k Ijl iil ^Jft .2Jrf&lu Uamij jSuuj jl^
#

a

i ^ ^A ' Cu^kf! * ^<> aa*hjj aj j-aj j-A till j J^ * “j L*^ l a! l ^,*,<<1 Tbj

J1-. *4 olSkijH 4-U« [_J-*
U^>1 jJLa-aIi jA i

*
0J-lL1_4-A J j.

j- AjUjlouJ L^Ac. t il/ri^hill Ufl Aj ii liiLi

.W uAm>(J j i«&H 4Jaj iJlIjJ AxtjlfJL jJL ^j] <
3^a jjflM vilijk

r

gj^li «Jl^
ifJ» C» l AIrii tf vi SjljaJI jj£j iLlij IjU Ja mjL Li jjjjJI jl^iiVI JLajj

(jJ-i Ijlj-feVI 4*LJI .1 > gj .^jjuj l
4
^in *«1 JaL|1piAjI^jJI jj

ijUUj iAjjiil 4-Jjjili * 4-uliU. Ja '->>§11 LjlLM A-lj L*jJ V

LjJjjj (Jj-aA i (uii-U
1

' O^JJ '
J 6 ^ )

CiLjj ^.Ua-aI CiLjjjJ-ulij CjL L>* 1 " fJdJd*^ -'^b

LaA Jjfil 4
>JjaaU Ja ijxL-m oLa^ Laj) ^ 1 1a\| <(jldjLH£HJ uUmUJ ‘fUd*4-^

La Jj

m

^A** i^kLJl J±£I I jLaXV

I

jj-i <itwau 4jl #>*11 cjl^i * »{*>jfjJ!j

{

vjojuJII

£***>^1 ^iPa^ <oi^juf Jl ijiUI oU> uaaIIJ t

U

aT? t iaV( j.aIuiHjJjJaN

XjUI

S>* JjV L#-a>L j£+* jjL j* SjjaJI *ju»

iP! u** Uj .jilt i-illj jj^^IaLL ja.1 \MA t| fkK >i» i

<jifli if Jkfo** lully*a1I <3jjJI ^Jl <AU|I liuiu ji £ui jlli J^ill fJUJf 4a jU — Jjaj

^L Lm LaLaj

^

«?jL>iVI LoauU^Vl Vbfill «4|)aI <4^

UL-u4l*Ujfll

J jAtij IAft LaLJI ijiJU JjjSJI jl>Ll 4>»(oLu3jJJLA^^^Lu^YI

TVt -J J^il iIi aI I jil >> i i,vi i^iM ciL >i ji 43 il y*> ^1 VI «L3Ja Lui

a!jj ujaU^ ilaij jjJ) l_»i£ La^Ic.j . ^ QjpuJjjj jjubjl^ uaj La jk ^Lt-iyi Iaa ^jLSj

jjU j - tlilij3jl>aD Ajjj-ili uj^LaLaJII jJbAfli Lijju jjSj aj

4JJ Jjl VI « L^j LLL Cul^ ji^ll ^^111 fjl I I lliJt 1 ^iaLaJI UAAi ja *?Aat *AA ^jil

. UilillXl ^J» liA iAJAJ ^Ja jJ&J ijVI j^JJ Ail Uyu#>A AJi*1 oLLaJI

ijl ui<J I Uj>k jmJL jjl IAft u*Mi l l j4 jji <ULiyi^j

JWI^ »1>a tall Sj^iaJI tfi 4jf j* LLj jjiilj lllU jj[| M*«t^il UIa lj&> i«^i

.jajSII jtfJiVI AAjLiBfl^.^U

^ *v
(



i jjjiLs * jL*JAf i 0^ lyi^afflhJ l4jJA*»oUL J'&.k

JaA-sJjj kjsjibs L® jl CJilJ i CLm*
^j mJI f <I .i ,L ^iU I yli «cUj ja^j .w44jp a!

yjjJH Ijij^JI 4ajj ^j^AaoS
(jjj
L OJA 4 Li(+jJI jjl jjjj *&jxaj um^j

l® yjpJc. i, Jllll CAHJf ilLLil oy^(joty>SWi 4^<iJ Jju Vj I^ja&a fcj^i

4
jl^ ^jfll jaLm£$ *o!jjlJ jLo¥! ^A Ijjj I+jU »raaa, yb® L^Lj £jjis

4Xalil Jfi
4
jLl aJ&awylJU ^LH iltXjM

<Jf
Xl I (jJfttlLI ^ Ol yjJx f J JA»li

y^ftJU JAalfl J] Cl+ill 0$ foJ 4^43^1 . AmjIaJ ypJLi^i JU&II 3 L^ljJ U&*1 ^JriWS8M

&X$ ^jIa ^js# y^Zlf ljUU Aujla^ Jm ® Lwfj *Cuf!& y^A IjjS jjsLim

— jmIij fc-Afe L|jU rjiuL! 4..f..A.tel. I 4lL.ll,
i

^juaS ^Ijjjjf yji ]juS I4W&JI jJ jjLmf

.jUJjjj jil LtbdJA ^$JJ 1&.JM JUjJ jf JuLif jjife
4J>AL gs^tl &gAL*£ll JLa l®hu

ijj IjU Lu buj*ws Lii IJfcl Law IjjJuA ilLlI I Llk *Ct$uJf

Jjlll 4|>iVi sjJsLUl U , 4oJu ^.lii ajljoli Ciljj&JI a^Vj Cu^l aA^Xj iAauIJI X*

A > l"»1j ^ JJi J U|jlj Jj4Ji 4A..1^J L|jl V

CiLij uAIj ajaJI qa i^jLA 1 ^IJaVi jV ^ 4l ,LlJ uiijS cJ.j^J\ &xk ^Aj .
^UJI

W aJ®^ ^ Aj^il * Jj^

amHl1 jk&m] ^11 O^jsJ.1 ypA b C^|>^4^ f
^Cfe%lf

4
J^SMW UJj

Aija IaIiaJ L^Lkb (jm Cjljill ^,l»„L,^a,Jj & ai& jji)i 4&.jj Aij *

'

[

I
*** ygA 1 | Jjjljj

sIAj .AiaL^! Ajjjj ^X^LAj hO-J tJ
iSj L44 liibLw <jL|A]| ^A ^,,1 ,,m) ylA jLjJI ijl

Asll f4ilL^j «LjuaN «Uj3l IjfjAll ^i,fti»ili £^® Jl L|jAijhi^ll

0M pjA^> ^LjL ll»3JUI fAjt Ijll^ JU^j .«dlj jjp& <mJ$ osmJ!

UlLJI geA^j pj^ii J\ il>0 yp%

«

tL®i*wA J!U

Ja«aj jili l g i.auLa Jui 0 )\^1 j-j^ jjl Jj ^1 1 Wi jj-SV' ^bSll

tf

y,® I4J La eAa ^I,!|
I .1 II.^1 uuaj jdSfLs ja£}, 4£j»«u jsa ^jjiJl ^LaliVi Cj!1aU3

1am LpU
«
jS£1 qJLamj jJj «^LJi |j$u5ol I44U Uwa»u rllui AijXi CL J5Lw Lm JLU y^j ^A

j^LaI <g^ i Iaa£j1 ypL ^,ft^4|¥lj1 yugjSI S JL J3S1 4u^^
4aj ^o^ lla^.^ Uj ,& ^^jllli JuaJ LAjuajI |M LsS iLjl f^jy « Ija^ UIL

4
jJj ^nj» ftfl ^j^>JLI ^iaLjJLI v^auLfcJLI JJA

CLaJ jTtJI ii *\& Lbjlall ^LCtlj . &pjj I mJ&II-iI A ^uO JCL * §dm>



o-a Lilb ‘ 'SuPer Nova u.a JjU jL^-jU| ^
^ylj Li(j Ifj « iiL f-auH ^jL^j vj>ji L+aUaI ^jll JJjVI (jm*$j .Ojx» ^1

M!>b U 4&93J^ ^^Lfl Jja. 11 ^
LaJI IjUU u*M4u i^j<S

I

jaJLI jjJ jUil

<ja LJjJL La Ala t c^ilLj ji jlj Jj_3k. ijA *aj LjjV l JjjVI ^a-aLall aAA <^a AjUW jA X

JUJI ^U *j »^aJYI CjLi^j^jjUi Lli iSj-^ jLc. <jLa.jk ^j-4 4-L* C±y-^* L-*^ * *»*-*

JfiVl j^ i^ iin f l U»S tfj r IJuju j*U AJ^ jl i^iSuI ^1j »1a

» (j^jV 1 i^Sa t>a u^ lj&£ ^juuAll (jV
I j jMJ jjll

^L ii>V i JSL&uJ Iju

li^L. C-U-ufclSklj i*lfcjj3i j , L-j'^Lc >Lj Ijux AlaLi duL^
0

. Aj4 ^Lal pUull l\l^aj La |j^J (_£j-all 13a
j .

jj.i.kuiilt ^>a ujljlill LtL-Jjl <ja hj-*

rill LaUJ! ^

j

lVl ClljUil jJjSJI (C ta»J Li|j jjfi Yj+J

«Uj IjJI 5 Lai I fjA YISaaT L*j jl
.
(<I-k *

IJ 111 jUil) £^jjJufll

jlauY LxulSi Uj <C*UaUaJll C#LAj JJ Lfll 4Sail <jaj ,AX|5k ^ jJJjj jjl

Jji GrljH ^aa^.1 ^jic, ijJJkii I4J <
(_{ yiSJ I oLjjaJ I ijAwu rjiSfl oLl ?i A*aQIjl

I

CjVLJ] u**-* fji &Aauj .pjitSLjj [4.mil oAhJda* 4J
jjjfi L^uU Ijfjj .ULuqUj ^jJ Xoahj,!

JjJaII jXJl^JI nfjaJI £i]n\d,uj V » I L ^V I *44j .^uhLIUI • 1 L^l

SjljJL^ <1£ ^xu *LUlVl *4Jk jx JjJaJI V| <iU hl+jll

olljj-aJI Jau £>HJ Lfl (jjSj LfjU Ijfjj . l^ulj ^umu^ J*«i1 ^Jk

(

jJk LfjljJ olujl^ ttuu ^yJj (jAj^ yUaJ LLfi Ijuj <L^JL) I .^JUVI

<LA^<jtUJl .U" L*j jjiiii jl^-4 * LaJf u\$ ^ I Jui
I
Jli*lVl dlfxu^j . IjlJju

<^jlJ 1 <^k jA jJI ^jUI ^j <J*aJ (jp»aJI i^bUil Lauj4J 11* juijj I J^L^j

LlfjJI <oLjjljfj ^(^LajluJI J^LkSluaJI
(_rJfcV I JK JtiV I SLumIj

oIuaLALI JJj JSfc JJajj JJ^J J<jXi ^ 1 4a. La.La I Jjlj ^jll Sj^auJI AJJ^j

.w{jx ^L <afll ItLuVl ^a IjJft iaUau IfjL , 11* \juHj

^

latjf ^lll

ttuif LIU JSJ.I 4
jjSJI

4
jiS:J4U(N)

iojLi ^ ^ L*j.a jjtt I jUL ? ^ ji^JI ^Lill ^1* <j UlLI ti ,*.al ,a ^tiSu I ILL (T|



Ujjl*HLk %Mkfi ^SjUU IjSja *®WL

.uui 0M Aiffii yLtoi&i mu®! jam jJ/\$ t niLLii jsja i*jSa

M ^4^1 q*m 4a fjl 4fiXs |j| «jgKjs^ ^JJ aiiJAiiJL If.Mstt <Ut^f I fjj®*! UjAfe f4i) jii

kil£ 0% Im a#S$ JjI 4)Ut v4^yS|| (fill J&ll ^3 <jf y^Ja .jaYIj fJMiJ J*aa®Si

Ca&K jjf StfjtfJ «Jj Mu** A*sfej ajSf

0M Ul «^J0haV 11L 1 1 4|A8^|! 1 Llffl«M Y «?J*iJI|jK 1jl 4Jj{3 l^jl^lrif I Igjjq yff.MffljjjJ > Imm

AaSli^ 1Ifel I jLUfeftJ t&jA&m iJbjJ* <ta5A&Jui ^1 U^iLftp «4§4u® A'CaH *0^jaJ

oljf 1+j1 <w\m*4 Jl5l fjf VJ
hja¥I IjIja u®^> LaIja^ £y^f ul Jn^m £$l J^U

.%IjJI X|f

^ajxs luvi ji g^J! LejC^uiSJi W W(r)

ulVI SjdAfe 4Af * Ia& LS^j

<

i1 Aa.iffia «4^U tWulli J^tj^ yg3tf «$U$ u&

JM MmJI Jj®#u life jJj ILjjIS |?j®iJf J^iUw AkL Jij ife dJw» AmJL

JjI 3ji8 y^.ln M Aifll u&l UJ&&L ra^Lfe lift 4jU ,V> 4a»UgW ,Jm*

lyrIWIi 4AfftA
ygjJ
M ^1

^ital
fj* 4^3 <j1 <1 <u>ulf^i o®^b ag^l a* fKm (*)

^1 Sj|Am»CtWHl oLla jl 44A £l jH&U 4J4I .dljfllj f^iU %P& *^W1I jIUI

WMI^oU.aiOAjUl L

ooo

^ Uj4» J) 4f
IUJ iiA ^

.ikL^S V iL#3li* C4^UJI 4J|JI

jl|S ijjlifj
.
jj^li jWIj^I IjjLfe dk Y iil^ 1«m fjy^SJI jjU IjSS l|A d§4j U*mYI

yj®. gSJU«ii Lsu Lfel^a ijl »jAI 3lJ : I ipLjjAlli qpl^Hf JS(j i^UJI ink

yg]j * 4^1 La»1 ^1 IXi /,ftU «4®^jsA ^Mss Ia^j .I^IjilJ

umw.f »44JsLla U yplft j^Sb I^J ^1 tJ â̂ i IfiV £jUfe «<^X £p& «sJ«*a1

B^^|| jI^Ja^I ik l|!jy i^1
—

* 4^ ^Ljli —

^2tl 4j4®JI jUm^ sbj^Lj qG(jiJI #LU4SI g,lj1 «il ^J®JI ul J*<¥d$

ujflf ^jkli u® «C£2jII^j®

ly^f.oaiS

f^uyi blju boundary conditions ®V®JI



«AtSLU^Suil (JSLiSJI l * V Liil idiij <j£La1I oLL^VI jJ

4jl Ja
(j i^^ I>i <KfJ*JI QJjb jl gjJc . IfAfJ L^Laj c/o(ji Ijtaii tfjaj La jJI Jj£II

yfAoJLJI (j+ 'i i5>j
+m. % • l+i* (j-L^V I ijA LLuut ULUj

ijtSZju
i
jjk Lu|j t ULLaaI 6aa3 V £>IaaVI

— J&U aa -^jl^ L«-«j1 L*j|j Lam jjpJc V JiLij ^LLill Ijji jl (j^jlij < m«>j

uijjJn l|J (jjSLLI £jLi J-a jju^ jdc Cu aij <jjIa2jV

I

JJLaJI ^4*
I jLaJJI

<*-La.lj ixjljljl <JIa, ya i m \Axm Caj <j] {J
Jlx1jj .QuIjiU £ L|_l5k h ^ajIjIjI

. llfji J^Ajf < IAaJj La^^aj ^lllLj

Jjl I j’u/rt aAA ,jijJjjJ .
^a.j L» jA CjVLaI *A_4 A-aIj

^d ^ UUAAj . <! AjL^J V bu aj } \ K Ulj_£l liiLi* jjl j| Lul£j* fll XX jk V <jl 1_a] yjSlI

jba-ijVl
{J\ ^ J&aII^ CjIaILj A_ikLa ^1 ^jlc- JjAjJI J1 A 1 «J ^Li J^ill

iiLaJLi : >Al JLA (fl jjj <xlc. >M-A-I1
1

I LaIta ! jLa ^Ijlaj ^BLajJ I J |
^ -*l y JJ*<H

ba-iA oAi ^ ^ -i>**-* JAJ UjLU-kl pM OJ-^ AojLUjYI

JjSll A.^laJ-Lill 3J-C. (J*iSL,i^Vt jV ^LLliVl ^aXGj aAjA—i aJLa Jaxaj

l>* l)V* + JLaXaI J£1 jjLS ijjjj ^ . a Ajji ij JKxlI ^ ^ uj^d ^4a4 l>d^

aX-A ^XC- jV AlaLyt-U tilljj L ^UallV^ j*XC«j aJLa ix Ai jfll (jl (Ja *\

jjt A_lL^IJ-Ill A-jjlxAjVl aXA cj^* L ~* J
(jl i^jauMail «j ,

.^LaJI cJ^yi jjJ lliji <Jx Ji U JIaj jxjSJI ^kLaJLL ^Lll» jlutA I *1n

jjSj Alilx. 0 I4J-1-K t^)ij ijjjSu 104^ i-itXJI oIjJjJj 4j1 LAjI AjXI

. La La OluiI 4_>i(a oljjlHiA CAjij ^jJI JaII

,<1 ^Lh V Lm5^ jl ‘Ol^ 1 ,ji V \l*a&\ o&jl3

c^LuLj oijJ jS La ^jl^A
i
jj ,3^ Ljua jj*** * Ja*La j LajJ dLxi ^j^OaaI

1# IjJ La l^mU -* <juK oVI yplc Jjj jiJI j^Jai I i^jll) 1jJaflA Ix^j <jmij

jlaj Jfl . obL (‘if ll 1 ln_u.ri < <.Aa1 I AiA -̂ fUj Ixa IjjLi Jlja.1 Lf
A

aUjJj Ljaia< LhI >.i 1 x>j <ia<aIL jilt <1L1a jjk (JAM*

j

</if^Jl <JLa jji fJUL Llil

lijij JXaJI ^ L§ij j j <a Aj^X-mwJI (JIoIaII flA-A JJU jV t J. *1 %a!I jxc. jib ^ ^ jXu AJ ^jS/l

(jjjfu btxAj <jj 1 < » al l JJalLill jjJ xa <j| l_ia jjic-j * 4-a3blA1a11 jIbLIaII ^LjLi

IiLa Iplal <A*«hJI *j2aJU obj^J I *i *VJ bl^b c

*

jK Ui^j l^ji ^Jii

j

liJI j|j

^

a!J(j

Ja-A lx* jJ ^ IjJSufc JUA a Aa gj&jl JjSLi IjU :J lj**i <Aa^A
iJ
Lt *jJaJI Ifi I Vfculil jaj



42aU*& juU| gill < Anthropic principle UL u ^JLyJ

lift Lsm> yjSJl (£J*

<if jjl*£ Ubtt^aJ l ^LyftS^I 1«tailj uL**Jjl Lj LlJL! JgkU ^KJ

1Llj lip* sLmmI lgxi>^k!i l$jjAlf pU yinjlfj/j ^1^11 UXa^ jl yjS

IjUf j oUut£i(j S^jdrfMS (jjSj iXuUS j^LLU ijl ¥|

jAt\j ^ ypL AjSil otifc^ J|‘ LffeUS V) ypiyi

*jii |j1 (fjm 3$J %j5 1ja*» yji -^f**

J

kj-* ****.»

JgJkSJI jUsJilfi 4j1 ^1 €jAtymll % t 111 1 At I ^LusalH LjJtf IJ!U] JaJj

Ix&j dh s^jliu La j j % ^Jils — iil.nww ,\mX* %.-&*$) ijAfe £^a i^jJu Ia dX# |Utj JU

l^jasJll ®lM J[|shj .^fasoJi Jb®*. XJ aA% £jl yo*f <CiU <3ieU La^j .*KA3ol^t^

t*H3

1

-|Ui jj^r . t-jsSij-Sj L^aj-aX uAxl UXUb iCsliji j-Jj-rf Jj >xJ
! jaa!> ^

Jll IssMl Jjfj *^X*A ifc-J^I 4fc«uXg^M)ib L® LifejA*. jLUj 4J^ y^ilf

La ijjil iiiii.ii t s&lj v dl*® IjbA ^1 SLsJaij yl jjA ^XbmsI C&aLS Jl Jja^f ^Xysi AjaLs ^Mf

y,Xl! tllJsyli jutii IfLfegt, Jl «slld
4^yA L® j] iXwa sdjdi® s-Wl tttiJI |JA JLf

aJ|y£ti jhtoMU JUjj oajJI ^U^SjJIM olSSK Jl^ ciLatlf! i^L oL

dilA £|1
4
jJ& . jljAfl pAU VI «UiB jl <la^ . *A>^ g^jlx {J uIu^miJ I Idatlj

^jl Uj <G|1 «tjfcx!f &Xi .hit I fd|J yi U^« >Ssul !j^ jjuI

cBL4<IIhhaJ

^Ij^yi LaWi cl^Ijs <i4j^

oKS « h4jJJU ILi ijl/1 yri if] ulj 'iiu otttUE tt-Asl «4j>^ • ai^*

jl aljdjjllf t[L^|Jb yy^if IMb xfiM? 4^^

LSljj^fll jjflhiiiiAi.ifl Jl® IjjS Lfijl « LJIa, LS ^JaII qp.Wi

Ixs yl saXi IxllifflJ^jJJWI i

g
,jLi*«j y 4>ktj

^JM^ ftl' *t liifftr^CV-** llmlffl
i|j

.lA&L^ is Irl^ffltiJ ygl 1as|j ” ^ijJwlf 4JA ^tljV i J>d*§

*% 1&> ^Jl ^d£ /fo® it. IfeXl l^lMMjl IfK t|jl twkl I 0A ifilj i l$& l#"J taiS Id-S^JA 1LH

i^Sj A -rrV;*A # fUJil 44i> jo! 4il y^l .SjjUI ffijW (j .4sfe.|jjt yjfl^ Jkld jl



Ui OlLSJi UI^JI

.jaJLLwi ^JbJ L Oi IX L Ifiljl J>a*J u^ II * lifA

Vj «3jjJ*]| CiLW* Lfj ^1>< V <L£jll SLaJI^ J&JwI Lu^ jii i^LILj

<ji <LiC lfj OUjLij ^ja*aII ^UUJU ^ll) JSjV

I

LjLulfl J.^llafl j] 0mM*lull£ pi jjj ..iLLTI

^«U^ >LJ2 Ijjc. l ni.il «JlL* jjl La^-iljjJuj <j1 VI i lx* i
y*

1

1
jaiU Uik »Lxill

*!» *u
if} \ (S^JH f plwJU^j .<Ll£xII i U-aJJ ^1 ftUljj ^u*i ijZl I ^LijVl ^x3

lofj wL^xVI iJ
it I>*IS I jjJM VI < Ij^ iLfcai <j>£j u^*i uli '^r* ulj£l

. tfqll ^UiVI IxaII L*X-J illlj jj-* JaJJ jjl IjjJJj *JL%»JI

IjAmJ] OIaXU ^j*J
I !jj 1 . a *.V I IjjII Jj.A ^IXj jjl J^AJ jl)l O Lj» I V I jj JJX <Lfc^J

11^ Lfil jl ^ I .tirtJl I I *j-a J£ <4j^j JjiJI j^M «VjU .*x*Ll£JLI /m5U I <ULaJ

ji tiiLUl ILIj <1 jjSj jl V jjjS^ La jjli 1 li.iihl iLiiiii

jU «(^iaYI i^lill^ .^jjiauJI l|IWI jLxTIVI 1jx4 ^IjaumI jjjj vr
» > ijj LlyS

J£ <j! i£L*l* <jf ^L^Uil ££j(j* up u* ^Lll*u^jcuK Ifil

Jj*inkj> < ** (fjlf I ujlui^l lull jjU Ij^^j .^IjLVI If K*1 iJ
I fiift ktu jLLUl jjjU JUA^lf .1 lUII

.« ImuxH lull ^1

jII *LoY jUm *LOl ^ of j-* ^>5JI ^Lu«jVI IxjJU ^Lill
t-f
ilI^ItV|j

U"* (*-* 4 ^ ^J-iuUj Qij Aallai CjLiijS
i
\A ljj>o XaJ

.
^jjLj (J£ ^

J j <ijAaJl aj^-all ijAA La.j JJ .nil JSjjJI LLil

j

jj^-k 1^-yXJ ^-4 OajUJI ^ paj Jj^ jjX Lj ^

U* Y} LL^J 1

l>* o2-ĵ ,J u^Lkl' UJ^ ‘-r
JJ^ ^jl>^l (>• i> a*^'j aj y

IjA iyt* >XI I . LLkl 4a^J L»j| <JS J-SL4J I » LjJ I I JJI jjf ObLuUj ^fUl ^Lujfl

lx* jjf »jxll uSU^i « Lhh^J jyn * LjJy jji Lr
^tJI iLtUojI j^U^j^j.dHjjLuVI

l*^jl jjjj (j ?Lijt
I

j^li*H IjoSuj

L

ljj^k ,J5k

J

bjJmJ

I

*Laul Iji* ih mI » 0^ ijjSJI V nfjaS I ol»II *llt JS (jj£ uV

<x^j^ JJYl ^jJx f^LbOyi IxJU u^V SjI »*** u-* o#u-tl jjuIu L* xjj

oi 4^-5ok muai uiouvi JK-ii



nJHJi j*a Ixa ,jJj ig*$t yjOf aj£Ls A atE^f jjLli

jyJwI LwdL^i yjfi jjlll sjjJ&lliU Q&. IMm 10JMJ yl ygJjli Iwijif

^Jrfij>*> ^ ajL&kl ^ y] fjb U^» yj£il ilUf C^K ji jJteVf I^SkUl y^j »2ij iLfc

ilkL® ®^!® 4
jj£ll

|J?WM yt ilalft.,1 S Mai /*& yjtfaMsI a Lttfh »
I J>J
L 4iaAft U JJ

cJjj U$*£ glA&b Uh,.iffljJ I yA La.mI
| jAfefll .iLpaH

yl ^yL AsSLI UWI yl i4A » icjAhV lllal® jjs SjIjaJI ijf %*<#&$ jSaU y_%fOf

M^U3uSfll yifell yl Qjla. yLa^ y3flh yK& JS ijljfcll yaAs .LmJLi l|fl AjSb

LijbJfcf yt UAJ AIaIIJ I 1ajmJI yl bS ,-4sJl jAlft &U*3i JS jjl IjijaJI y«J£

yA-tel l vSfrfl |&j$OI JjhflJU jj4 Ijiffib i.«jl JOaIII Jte
i
jX»fe ijAr IjLSaJ

ijK jl life yt yAysw LftjbSil |U j2 yjfiyl yjklf tjSIjSjVl ULJf yl IAa yp^y .luB

ij^rfygj l yn» yjfCj^ -""- 1y<Alj ..« yLjjl ]Jj ygjf
lA i.rn.4jft yjkLJ I J^jSil jLaAjlfl

» 4togJb VJ lo#iJb tZyUI &AfJ yj£ll Iaw yl 4il jl j^amSa ULtl

s

yf
j
jjJboa yl iMl4»AUh2J JISLwX y^A* £u*. yjtll

|J
Ja jjSaI

4 iudj jL^t if j-rti ^ l(^j 1 t «b.jj
1 4^ di\ c>ui i^ua o^ivuijU^

jl i Ail JXaA31 y|& Jiiy sllA ^J>*s ILy qa lyji j*jk L&y j^o4l

ll^J ypl (44 Mdu Jl\ Si I y« a<&& IjjfjU jfejaW M&Ij L® 0%^yH l\£M

a iUjSSi y^Jgij #J^y® V |^||jlL«yJ&C

IJbfcCMlSyJl Ijfta jI^AjVI |>* l4#yjS3f yl

AjaJSLl* AiHl^ y^ll qLiami^I yl jjMut ilaUUi IjIjaJI oUi*

>

41 . L^ji

XjIjaII olfyj AM. 4Jii g%jj #jif yjl y.® ll4JU Ll^j .Ij4®S olliL IfJ Ll^i

S^nK lyUfj%$<Zf|j Xhx&jJkl I IjryJ I ^jJJf A^lw IjiitjfUl

jjiw yyiiiiffl. iMi L» dills y iSbftM «Ll|jtl .c4aaw®|J 1 HUL Jly ^oll yjSN Mam jij

iJosurflJl y^UI yfr l,.|.,ll)L,,^ l^jUl ^|UI |%J, y® ^Uf y|U Lfe Jjfc, j f

I

»LL(j.**^£j Lois# HI Aaa3 jJjj|j®Jitl j^yrfilLiJ lajL>Ultil>Vl Afc|j |j

^Bll ofjjlf yj^l Lk 4j1 ypSA >*Ia31 JS ypiy ILU J£ jji JLJ!

.*Ul^yA*Mf Ia^j « Li ftlfljf yi < lkiiH% l.yMi j^b%1 l|J gA®aS



ft>U (jl 1 « IX li IdJjXJS UjJJ <j1 « LkAJjA. LftJiC. fftj-U ^aLum^>M <iuiyu^ij

•Mj ^|1 jLmJ

I

jj) OAAbltl ? LVi c*vi Li ^Jl OjI^

J13J 3^^! I 3~a^ftll (J* JSV il ^’> ji *jl^aJU iJ-jLi-* til Lpi Luj ^1j£J I

ijj fijtiuhS 3iU> ji lirfllu ,» tjjlil jjlj * lift Ijlj .3jjXftj-u tfjftll i>uL* Jjl

jjl j MJ jjl j^uUUI C^LaJ I olUl ftAJ^j ,0jftii^i) Jui Ljlu «J i Ciil£ jJ Lm j£] 3JIL

yplj CgXAVij <Hj1 ^jJI ojCJI LiLpj <jmj J[^juL» I4I IjLa* L$J

JXftj 3JU* (jj&JI jjl ^>iayj
.

jjSLll
L
^Xli^( *lL JjLa^j L»alc 3~pU.II 3^ «‘J

I

Chilli IjLfi Ulll jjU *|>LLJI jjjuSLII j [aXVI £^*j ijk L«il« L»lX Jj5

4±i 5jULI o( au.u y £xfiz jjlll j-Lliil ^jX . I*ul Jjljl3 .t.ulj jjl j^SLil J*~

lj&4j .^jiLlll CuLofl I jft J^Aftft <xU fiuXMi ft A LI I 3jjjLa. Sjm ^jLl <lx*^i.LI {j* jS£l

A-C-Lu Ajjjj AA-ft-l) jjA aIj . 3-cj-JI j_aJ Jjic. L^ji AA~<UJl*» jlluli aAft jli

ft^jjoll 3JL* Lri J1) 4j oL^uob jliLIL Ijxilft L^£ -mi pjil (jli <oIa.,u*tJ 1

oltMuaui
(frfr

ywJ Lftilft < JJjftllL LfljpjJ 3JbLmaj fXl^M jjSIt Jj-i ^lliljl ^jc. Cajl .<ijLill

CiVL^^a j^Lu 3JLJI 3JIa <jli Ijiftj
.
4Uu UjAft. <jjIUI

1 3l^ilft 4 ft t*l*v A Lj I JaU I

3^jjU. luj joJljlj jl^ VdJ OjLIji Juljaii JXftjJI Ctj^h £joa. 4 Ij^ fjj& (jij

4
jiftj Ia^j ui^ 1 tf>a.V 3iUift JXjj oV *-ilS c*3j id lift {xfi±**

jSJLI /i»^J 1 31i*aJJ jLLJL! jjl fji <

?
ft i< 4*1

1
jJk Lx * 1+jjlSJ 3^ ^

K

tSiftll J-^j L«uj

JjaJLI fj* Iaa. LjjS LSLuL^jl ^ uiiun 0*^11 Jft*-* ^jU aIIj jjij <L>A~iLuaaJI L4J

JJm jjSJI>u3 Jjju jjl u ,um 1
1

jutij £&-*i I«aAj • I 3iLL 3iLii 4JJaj ^<lii I

OjXa.1 JJ 3Xl4oiVI ftUill 3x^-i-« jjl jjJj CahLaJf /iftJ *^T jjft lx> UjjJ

. (j 1^11 ^ Ia£a SaLiI) Aj-ftkJ ft tji c-u-uJl j 4* il J UajI ^1_i_LiVl ftjSlj

/*i Mi* ^ftftLft ftiLft /« ft^iLft /j ftfttft Cx u c*>^Ujjjift ^l-L* jI£j U

cmI (jM . Lt*u*

j

L^LftA^I ^i^Jl 3iLlft ^ji ( l>L*^ JtpLftS < ii« ^) u>^* u^*

^[jjl J&ifti^ 3iLUI 0* oU <}+**!
I 3-^u^-M

aUUJI <lft Ckiil ^jJl jAuftll <jfc Jjljutll) JLftAftJL lift J&tj . f y I JLx /

3JLU
t
>ft3^>luft^

^j>SJI^ ftjLLIf
.
jJLft JLa^IL 3jK \ 1 3iLLII

tj1 i/
pft 3jIaVIj

> Uftj^l u^ 1 ^ 5JLLI J V 1 .3^4ul



pi liLJft si OLJ Lfcjjfe qjupsl! paaHJ La Jil illk b$J £yiSj

%ji JLJ pjSu « U * IK^J . bus LfcAjrf&S ^UajLsJI (&$k A&J& l.s^|. i.u&lf 2JIJL JjuS

#jJJ pSbf «pKAl pJ uajjjjJf ia^jpjc ^jjjb (f
j|l

fjfeSJ 1 ULplj -UL® &Lk UJLJt

pU UL^ .IjUI 4IU3 JJI Upii HUJI VJJU^^ ULJI 2^bJi HO* pi £$mJ
.jL^^joiSI 2JBHIUJI

2jIJLUasJfc wLbuu pi pSuu pj^JI pLi pjlj
.
jJLua L*aa 1 jM& jibuJI Jbuu»> plJ pV jj

pi Iaa <SAg>j .liLLIi » Uu pi
ijjj ULJI ZmjImJI 32IL Llul Ijilt

^U1 \1m p! pk . pjpffll IjLjj IjLU 32 lit 2flK J£ 't&pto ij&M pjtu,Lll 3JL

bul lHr-J ipjOi AJuS gihJi UiU JLy Jupooll 4JuLi 2JLU 4jLUI 4,il..i£ pV * iVi^i pi

Uti*£ ULJI UjUII illLj^ SjUI Hit pU s^pSJS^ J^Uli

, 1a-&., p-j \ ^ jA-L a a. ^ p* ajJj pi^LLij’V! jjUS ,U5i pj^ij * ijb«^ 4 jKJI iJUl Jtj hS&j

Oil I4j • ^*&3a> 5 o Iaj-ms-J S Utlll UUJI 3J£II UJLfl pli

. lpJl|jJI pilUl eJlaji j& Q^SlI pSlJ » LL» Jid 4±s*j (Jl* IjA Ui Oa,jJ V 4ji JlLl!

L U1 Ipjj^klb JLa pU
.
^Lipjl ja3 pic- ja^I: V halj pi q/11

j

pj| JdIjjL J*MUa qA A*JLsoil Jma jam.2j IxajUUiilj jjjJl gJLil p^j^I CmLHH £ya p^laklfl

pjj Ls pi &jJi Ai p-aJ k lrt\ AA # li t pJj . LoILa, La! jM LaS i iLJlj <L..ljj pjj *J,ljit.„A

pi Ub n.yk'folj p! pSWI »LJI &iAsui b,H# Lbs pi ja^Lwm 2jj,2<h*ll« pA

pjj^i I ^„Tfa,A,M. iA dAy pJ.LilS . iAi i^^sl I hy^Jl 21LJ LiLLIi 22UJ I pll LaLj

ppUI pjj Ldiip »|JpUI^ UpJ I IjIjsJI pN» Jll Lu>.JJb pA Sjlj-ffife, UpJ p-tl

p^l JlLA »miiM p^fj spA.1 ifiiiMiml f pLa»UV I tL® L&bu t^jJf f Alinuffi ill i^|»
a*^|jta

*"*> '1*

I4I UlLlI pi-llil pi pj Si,J , 1 ,1* 1J (j MUjaJ I 2^JaJL JL^JafL JjJL pjUl pi pi

* IfJi SjlpaJIUpj

U, . sup^ ^^ ^ <^u^b
tfJ juaJI j>JUIS «> «oULii>p ^j, ijiiilj . Ia>. jjLJI - UIp gJUl oIj^Jj

tHj -tjMj »Lm ILLai jlpl oLtli* JU
<f
Adfl jjJJI Ji.lj afiZL* -<

,n

.a^feaJi j^f^dS
(^!ga^

j^ (
^VL U likj g-uuj, J0-OI oUliillp

jf (P* -Gl

U

jJ

I

j4iS JJ-L uK^ySlip^ lj UI us: USUili,

r-*1
tii

1 v 1js*j 1 ij>i.vi jc. uia^i ,u-ni.. pu , * *jc.j*u jMi .-.i -Hill Ails:

£e%^u- 4jjt3
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i* ^ ^ 4
jjSjj i jji ji^j i

tffai

* 0

^lukll jAijpJl AjUj
.
^£]l AJJdH jj-c. j-ajj-ji jj^.tfuJ jS_«ijm JJ i"n AJj

LJ
_Sj

d2 ijj Ja2 oj^j ,^UI I *J jjAliJiVi j'jE’ bjdj J <d£

fJ <Jt] Jc ,Jfo** ^4 SSai V (juLII fJi*-A jjV iJa LLj C*lj»il "A *J1J

jfl jadfd l ^j$fJL jl^ i *n» itiM^ii ^ uK Ciillli <4jdif I Adfi J IdA^J c4j dlii

C£** i »d ) jjU IjjS£ jjSI JU*a|j Jj^^^Ldld J^jI d^j
.JLaJ£

CjU

H

ill jkluiil ^Ja IK>«* j| Jl^j^ 11
(3^ < Liud J|n dll Ljjdil ^aju uli

JjLlj IfJS * IjIam /ii£i
I (j* liilL\s /< i5u ituaj ^i£J

I (j* OJ& oUUUIljj Lf^iaM jlu Iaja

V A I lljlUiJI Jl <Jj1aj«JI^ Ji«j|l (jlJ (ULa Ajiill Add jiaj >*dflb(j itlii

yp*fcfc.|l AdaJJ oljjJijJI QMiA LaLaJ j^AJ lii g^lj tdjdw jLil 3&L2KI (J^lj 6iaU j|j di

V <G Lc.HA jl Au Lui C*UiJ « ld^ lji\ Ajfc ^jjjuftMill ^iaJ I ji it^iil jjt dll *j$i

J J*u\ *i~ 3jj2*aJI <jLi did^ Vdi <ll oij jj !ldiltij»Sll jiSl
f
>r* IfJ <j]j di

4
jjS Jl Ixd .cMMa^oUliifl Jifeld did >td»J J jji JjLj <cJ(jll (jaaliJ jjL2L*<J£

JjI VI .JMJA jUj^<^liiL d^l £S l| 1*iaiL\j AjSLiil Idfi ld£t ClL-LIj .Adfii La^ jfrwil*

CaII<U(J 3Lm(jJ <1aj <ijj LaJjuJ Ctlmjl lidJA 4 La Lcjj fTj^1
I

^^Ia* dil ^IdMfcSi

VI «/>%£JI <jpA jiSl^"tui £Ai iiill J ji lLail did l^i j|Ij Oa^Ij .jJLiB ULa Cut£ La Id]

<Lr
JI US <iJjj I jdajJ Oj^jlj . Ida. AJ^a AIjSi <jJI Lji iml Jull JA ÎI IhnUV I AjSil

IJ
Aj^y jl yAi ujil I jjJ

j
Jwijj La J£ jl duA i* djdjc. Ijj^A dil ji JjOa

<

dt« i .^ iifflujriAi t^’i jV

LaUII £*adi jljjL gAAOA Ld >1a Vj IajL dab Ci a«J Ll3j {j^J I Lljjil

Add feUU I IKAm l^ji li-jj <La1 I jjuii ji uto* (jLl a^a ajjid *iai h3jj did Vju cii'T^j

jjLab dJ ituA. <Lild^ldi ^il Jd^jll cidil 4jtu0-* jj* JIUI ^Jdll C/^J

JjJi j4fi jam I4J 1^ VU jjjijj^n ci»h1mI d^j .qdSilji d|juA j*U I jlJL ^oLUmI

l A aI.^< jjjiijl ijilk jjit jjr 11a UL]j jam ^jJc. ^LLijJI Lj>dl l^LAll

dii #JS .A^UJI ijx. JjIj Jj Ijj jLLaJI jjJJjia^ Oja*-* y-l*- .?djHd

jijSII jt ^>di^ ld£ ^jiil
4jl Uid«u oILmi^j .^jiJIdA* oiiiij Lilj>Li Jl <LLfillJ oiwj

^Lu lU^II fjc. A ^KTI jjixJU CiMJkJlj . <jj s Am^jaLa J ^^aLLuVI

.J^JA J LaS

^ w



Jja tftHj »4j ijHJ UI4U USUa I CAjAb>

''ftrfrig U Ua ^4! ||)ju i&Jj U^|jjJ £g¥ jj . Li lilMiii ^iutfo 4
^a Cfe4»jj|l 04jI|..%3U^

jkl iAiiVi }ji^iliill
|

„. ^ 1 ,lull I gx4lJI igSjl ^js&w«Li ypjl sXXsJI j4ll lg

ud^^ jju*4 !ifb I ^ IJB I jA jbJbjM I

tJ
jL& * jA Lu tj41l ijjSj UU * ij L 4ijLs^ xxaJI ^4,1 §j]Y 1

gL&’

HjIja 4a,j*i ot^Li 1am 4KA ^1 Jpi¥i #Ca! LLjj jl (SJ^ jM ^1

.> 44J! oJ j^jUI &»JI a) 14 . Ua I^SS^1 Vau^ll UJaJI

|T AjaHI 4
jll sa*laJI ^Ij^ ,^|lklf 5>yi 4> 1^ jSjIf o^SII JjP^ J>k

uij aMja UUi jl jiu ji£ g|j i^YI 4a&Ld 4jjia£ xx|J

£^j4sl
I yt„,#>,A.M»j J8&aI1 ta^j^ \ \AT jjk *uf iiy *W Jfj L Cfey gljjl s^Sit IjJ Ij

UJ QM YIaa AjM gli i4l^ jJA YXj »0jU XjX ji Jg4j JjJ® 4*,jJ V ^jaIAlVI

JIaII UHy .JJJ jjA gA&tilJ gafflJU ypl Ij£i4 42*a1 <j4«
|4fl siLf uuiy jJ* ajJLwa

^Ufc jm f I4J
•fj4j£Cu^ j.LLJLI &Ai ^jJ

feisOJ JU&3 U$XS 4J I >^l i 4»jIL yli i X'i .nfc 1J I I4J t*M i-iJ ijj , j=aJ ^Ls. JsXaII

' U^LJ! >^£1
! jLaJJVI ^jjAJ ijx}\ & qa AX^j Jj ^XdOll ja4.1i

Uj^a JS I.X4]J . X.*.^J3 JjLH! QjiHl 4ji
uf
k gVI JJJ La gJalUli fiXA g„„i ^1j

43

j

gjAj i nja! ui Jj41 jjL XdJM y 4j^Jj 1 44LJI 4 j ^U^-VI

.ixiLlill gA JpCL U^jjySkll UiaJI Ijljgfe i^,jj ijk oljuJyJ Loa ^jiju £g1

U ii Lu* jA j4H jUli j*Xa_sJI jj! AnAnkLl^^yi ?f uaajJI \'AA Qm xij

*>J UlxLii HUf ul QUf 4^V TU jaI IMj UIUII ^SULlfi JH4VI

|i41mU gl « UUm jl s Ir^NiffiiJ <j|l I4^J »
|Mii iSwuifii yiiiJW SiJuX® gl 4.A3U ^ ^jJI gj^l I

gl if 4jI kjJ& 4&le, jA La-s ^411 gl^ l jmm£,ll w4aAa4JI y^Lwu 1

^ l l^uli

QA&g gl irft* A4 kgj| ^,44 sJ4s gl tfojnfc 1 J LaJ I A4^

XfJaoF uLajII y^sljf y^j4JI wIajJ |dali Qu(ji#jll -^AfflLAMfci g! g4ft|j .^UaiijV!

4tli Jfe Iam 4jII tj&MidfcOl SaUII ImamjII ypl ijjill objfcj igM.ttay AlAtJf HiuV! 4 KA

^4j> *M i
^ I u^fjiu^a gLa^ll y^i Lxil II44 L44 jJj *

jlaJLj^I IjjJa

J IfL&liJ IaS gIS 4^1 ll K,&j .^.Ltojl y,Ai\i I jijuAf gA I4A! 0I4J HLJ I ^1



£jLjJI Oli
<tr

iLJI \jj3u *1jj ^aJI Jj-4 jjj sImu ^JJ V LlLiil

L*-t L-Uj i-Jdi-kj UU jooj (j£j ^ ^J-UoVI JLill J ^ /^c. V aj vi;v.*yj

jl ^U^Loao <iitA <J£ joVl (jtSl j«*t#*iil LlLL ^Lo^fl t«ull ^JJ ci"»r> (jl.ijtaail ,»g *1 *'

‘UJ^ y^LJVl ^Uiill f+L J)1 lilLl JSJ «^LH^i^Lfl^j4ii 11a

-<J lajj a>£JI o>Sj (jl (jjjjj LuUHi t/
laj

>a»|j jJ SjjUl oUjiij J|li i^.atjrh *oi 3obJI ^LomuTI 3oji*< cuK
n^ .glojfl d*ul

“ (jK-JI ^Ul* V JloJiLii^ V U1j$ iLil £jj& jjLjf I 3oU jlguo^L^j \«gj

£-L-®a Sojo^ go Iji Uo fj] u+jHj a <kii U-JC jLflo Lj^aJU fJaJI ^jl^J J^j

JjLmJ I <ojoo .Llo JLot gU IjU I *1a Jjo £jo-ao jl lja> u<« >-fl (yk {jjLu* (j&lj «4^>|jjloif

<oJt Jjj L* J|1 jib .go l^ill Ajjft <Jc jS UL o IjjiLJmJLI jmja UJ jjSL j|j < H&a

<OJjU.fl
f£j|

oljjjlo (jl £uflhO ijiJI (jo ^HOH UjjLJI JUo J\ Jjk Sjjlll oL^lu La*

^jlluu fj] Ajll
L#
Jc |Ui^J IjS^j IdOAl Lioj-ojj JJLJ :

:
<
:
^<U ijjJilN 4jAO Vj

fSJI 3ojJ*oi jl^Ji I jj gU «^fjj Lo$j
.
Ida. AjSoil gjfll J|j-d loLillt 3ojjUij^ JjjJij

4
>a ^uuau Vj .jjLjll <-j!jo JLoc U djj^ Uj <JLo £_L-al* <jl UjloJI fJLJI go jjU

.fSJI ^Jjiu ol JIgl* £$1 U>U go (o OV .oljjioJJ SjUOA. C^b2 t^Lpil (jr y^vUll

lc.^j i'j »jj I § (oil
Lf

lc. .<LojLai|j ^11 KjiKfc* ^la> ^1*K Jmj IjojI

!j+jl 0 **o>T> jjJuoj ijj .AOajII <b>Jiill *1* JU u>5lj gl ^Aoio ^iJI (^*Ao ^a

jaI ji
f

i.A.AA^ir v Jjinii iji^ .^)j>Ji <L)tiuujjUii

0kAM jLuu JS £joj <j1 ^ajjL ijfj^ Vijj .oSU^iSil L^liill LaS l2i ^jjb

UiAail f^LijVl 0* U ta^oAA ,'\k&J Jull ~ jlSli

i <00*0 <LLj J^)U (jo JJU t±U
^

J<|>
%!i

(j| ^
AJJ^a) »JJ-^ ^** ‘*J li^AJ >V\j Ujo

d ^jic. .lialoft AJLA J5U (jo JOJ (jSoo jtJjlj JSJ oLa^ll JaaLaj *jUoI

i^jjuaII <LaJL Cl«4 JSI.IALA Oo^jaj Oli .)ilA ^oall oloiot a IjI JaIIL a^^JLI Jjlai j I > J >n

^j)ljj oLa^o »jll ^asj j| uaj i^oJloll Uojtll iL^il jjji l| itfc JoUl D Sju^jJI Ui)LI|j

(jUjJL (J.AOOJ Lwi&j&j Uiljcub Li OiojUi £pill t
(

yLiaJlf ^jLjJI^ oooJ ^nwil l

jS
t#

JLaofl (jUjfb .^Ukof l

U2j (j^Sj «Uoolfl ^jU i<ooi. i Ojojo^j ^c^pLJUt jlj £^jU ^3j £^I IaL UjlUj . jux^lil

.(*sUj Jiu ujSj Y —^ L| ) *Aj Y - jl i i <£jUu Y I^A«ko Y (jU Jl^i) * L^>*



JJ&JI) Ifl.lIrtAll yjAS$M Lr,inkr LrtM L&Ujl
I'
jjm.&l LtUjI lX& uHj

•(l>^ * “" ygkjU 4W4^' yj ZjjjJka, (l) Xj < \ - 4m*U yi L^Uffc / 1 y^.M.U

. Ij

I

pTi UUj *jjU AOJfcXfa*^ yl <oaj i^jLi Li g=*A J^LsiB yl i^Hljl otjj« rf^N ykL*|j

^UjV! y*» Vjj slJLaM ^iijl ^>1 yL#jJI »jJU ywjL yl waj sjLm^JI y^lj&V 411 f^juyu

yKJJj . LLu yilaM y(£t|j yL}lf :
yLylJ — yKU yk j^Hj fl|4j . ffifi

-J i

yijf&!|J <jAM& ^OaJ1| 4j1 4j& JUb yLjll ififAj *Ui ^Sa&AU yjS ^Ui yLjJI —

yLjJI “ ylSLU yV I 4^msm**U Ly
,
^.yui I C#ij wlftA^V i <LamIjJ jjp**J\ y^jJI *0p*uL&l ^

jilt I

yL*jll ~ yULU yjy r^Jul ^4j jl&L <1 yl )jw& Lfol fjLK *dJj 4^LJL

yLjJ! - y&JJ ur1 ^Vi h^m Ch<$ -uK.1! grioUUrfbu^ QM jjU 4^ i

ijjIUI IIJMA 4J£ yji (yLajJI yjIa^V IaLJa. 4jjU ^bljbfeVl ijjkJ «^U3h. ^.IjIaJ I

4^1 yiffij .is&jLk yKlI oUUjIj «pj«faiUI Jgyyk& Jkh gJL JsJul! JS ok yL®jJI &L*3ti —

y L*jU LlJ jlJLuJ yfj jMjJ y! ykaj Lull *<A4Jjjl I Lai! yJ ^aLL Lull iJLfc

- u&JU *> l^Vl vUaJ L^L* (lip. jl) Ik-o 1ih-£ jJsy f jLtfl - yfilbu^^

.yM^S^Lyll

y* C^kSuaj
IjSj Jdi ^Jji4J yA tja, AjSL y! 4l1 jXSMJ l£j! \ yjBJf |CAii(j

j3l ^n£u yl JjLaa c*Lau^,TjJU
:
yi-su-lIJ yL*j|S — ylil! 4fLu IjajLJI JLm yl

Ij l..AA» ..# l.ai» llfelAl^, .i«' y*oi y LayJI “ £| i I yl yi^il

-jix ^jljlif y Lk °uM J^^laa ^jjjJay JxCj . Jisus jJLtM IjJ siilj yK yf L^

yLsjil — yKJ.1 y¥l J$*J> O LaA,

U

4,aJ I t^a,! J^Lall y^LjJl yL s^JOiLaJ 5jJ®1

gAa&J^Lte wLtt J^c oLj^.ArfiiJ! ^Lal(j *<K yjfll sJaLSIl
i
jjaJjJk I

yl iy .k.i.* l|j] ikP Jl ylaL ^xka.it ! llajVf — -CsiaVl tlA yp *JaHL ^j(jSll

"* JLslsfel yL«Jj *yKil CiLaIajVI y®. ij^uw yS^f Vj^lyV* ytajll

fjil y|J «*Laa! JS JS OiX. yLS *IJLmL^ La <J g^JjJLk

.L^UJI^ 41^1^(^511 ja i^LJLI oL^I

ikiai li^iu ikjVi - i^vt ,> j^sn i.yit^ii

^

Ljli » L^jSJ Wlol^in ilLJI Lij^ jjj .ijafll Cy* His, J^lJb 1

4

k gKj iliJjktl

.iJLlaui lll&La ^ O^l^r jjSJ si^jLJI ^If ivJjlsu ^jJ swJjjIm

I

jyah IjAmlll ! 4a*jV

I

— igfC^V I ukS llljfe jli



f£l\ 7K& >_iyu i_^m> lilU TltjVI fji

JLU ,j-ii .uiiaJI .jUjll - Jc .^jUf

f

I LX>I Ja
?jIjj <J Cljl 4*Lm V 4j*jl «b^j j2 <01 LI

: ijj^il Lfj «4L«* ^jljjSLj^Llk<

^

iL3LI ^11 ji OL tf^Vl LhUI .jUlil^ tlili L c4j jjaIjjL Jk

jJI <pLjJI Aft f 3ftUttl 2i*j1 — <L2Lft1 <j1 JLl^l

*L ji lj*lr> 4 gySL gl jLjII * jK i fl pLil p*pU oLaLjVI tL p>LVI

<Ja"! <ipijV
I |

iLa JLa pL*}J I — ^lill jjjCftMtj . Ljajl lift JSLwO SjpL <J p«J dJj

^ IpAftft ollLil j(j :cJpjfc. Vj Jbt <J 4^1 <J^4i 4 l*U 4^1 ^aLILa p«jV I gbk*a<J .Jt£l JaJJU
#

Jja ojJ jJ piV < «iDJi »-ijxl Li^i) .SjpLu <JIftll jJx pA ^2j pi diU <wfjypUII

(^jVI

dO^p* Vx ot ji <*lJ2« y ^jLaO oUjJUjj oIjj (jpjjJsyi jjLpJI — (jtSJLI jjK I3
Jj

Lpiilf 1

4
^i L*£<KJJJ {puAj ilol ^n^iit.ui t^iftSJI ^jLpll S«ji^Lt «ik lx j2

4jfj lx J <il <jj«j lyiftrfj a LLtJ V pOi :
tpj£8 LSIxWI 3JL1I QuaS

JLlatf jj>LJI CtftH di LpiaJ ftLil <tpkj jjli ipftVl L^Lil .ppaV I
pA Vjj *LpUI

.xJI lx* die d>LJI CgftOLlLU p^i V loiAj da» ijLpil — qKaIJ pjSu V uUft

jLmm Aft — plUI iu 4jj&* plj LaJa.1 I qOl ill I Lukjl^Sjji»iup^ip(j

u| C>1 *>df 4>SLlJJ >(jL*y I
—

»

(jKfcU LdaJl i^JpJuil XiA L pjjll»L&MlV #jll

* 4j-»p-A»pJI LfcjJj^jLfj VjLljj}L (
jp£JI ^ySLjf ><JX <J <p«xf <j] fjfc JapA&il*

0^ ‘«f L^^KI^fpLaplI jpl J^IjjSJ 4pA JjV Cka.jin 4j£j JaLuJI

fttj
* Lpj L*JkLp yftgfcj ^3jj cul$j .cJ j] x* ^1 <1 lj*a} C&5 *

*T ^ pp^ LaIHa lffcL.ii.ii bu

><^$SLILj jIjuj Li Jftllf (LdadUl) 4j£i^ldLx«l ^LpL^l^ftlill C*Hj c-ip*T Pf^l

plftiAp ^jpLajj Li cJLmLaI dll^j . IpjpLtljLw * LOj^LJKLaL pi Jloll <JLu«ll oZJLl

od& Laic, j .ua> <f pul tjL >11 — /jiSJU mK J p^fll Lfj 4J-L jjlum 4^311 i^ipJUl JjpL f**

(jClA>?ouLA^Oy^- ^qj-21 {-A^ifcaall lid cJ*<fc(j JI

JjJLi

tr* \\£j <j1 (jLfcjJI tjl <pA *j£iil *X4 (jl d^jljjl 4>1j

(jSLj l^iL 4^>Ll <LaJ& <ipL
J ^1 ,pa*1 IxAjpA 1|Hjja4jiI 4j^u V p^i : «pilj3il» Jpft*



ciNlP cmiK Ijl L&jm i$J I jLlk¥1 ^S|j fU/^tu« jl %*! LfeSfa »!jlmI

<t^j al^j&aJi ^£11 iJUb y^Ji U fJL§ |j! ypi* .SjjiL«II^ ^jJIS e&fj&E

oUjfall ^1 £|LAm* JU* 4JU 1 *hmI Ijl «^JIlJI JL^Jkll 4ajdts ^1$*.*# Ls£ ^lj¥

I

L® 4a yrJ| jjaSH wljjaI US 4j|j i^sSIf tSxj

K

^m i^Uif ^I&Jm |»uAy

* m»«L ij

j

SJ

I

LiLaj ^1 jjt ^yjjUlIj ,444s 3-sjIIm ole 44jS^ jjl ^
^ a*

&jll yjJr^jJ wLa^.LhXyttj ^ CfilA.fl Uf I jJitiB LiAaUj ^.ftiiflffiliifL

JJ»j ^.rtw.^...4...i..,.^l 4.KA 4 jjli & dUi amj jjXaj - 4lm., a> i CiU^j CiUJjjjl ^ /p|

.lyilllLJU

JS L*sm1 LuJj £|L®jJ I “* 4jtSip \Jumji if 4-ljA*! p&Jj (pi I JUaIa ^1 gsuyb

Jbmss^i gtinitliiiffii^j
4#

3ll i^j-uLsll oLmISII iJab SaJflA oUIK ^1 4U4 ^ji Lu *iiijj

ilLL — LjjJ ^jjfjSlI JS C*jtS,jJ 4j| dill iy^ifassj^l 14&&§ jaI jgjfte H& Asa 4% ./sgSIJ

4$m$& jjjfl l £|t yfk wtuH jA^wiilf S I4JJ paauu4il gjjSpff 4a! ^1 4%$3 liiT

^ yjjM If %aV| |
jJ& <lfifcrtif jjS-SU jlfc# ^1 s

iL J
il mlfMll l lb w " ^ Ijili £1-* 4jaJj .ukjj Lau

yjLal jf J Ij4^S jAl 4a yjlj Z&j&jjt fjfia 4jpLaJJ j&S IjiHf I &4J jjl . Lfol

\.fej(£j\
4a1 4jA«ia UijS J.^Ia

^
IoaIamL ol jit #j&J

U JOfejIplf ^AA J^Ia aTMn«A j jjl uaf , VLflS»f gUj[jXll J^l^
.a^yu^i^yi^jVi-^vi^uS*.^

I

|
all 1

1

>. bffi> I AaSJi 4aJ Al U m1 »jA I <t>4jOUI u«iA>

£uS^ e^U3J 1 S>^ £^lj ^JL^fu 5^*^ ^
£fr& ilLJJ Ci4A tfjmjil ^.^' -1 <Ufaa4 kfu ^ijljll I 1UU '""

JLaS ^ILmJI feJgJJi ^^LsC IlLbswa yjjfe yPJI IjjijJI I&^J LLaJ U®J Jjwm JLswblifl yLlf l

t l^jjat JoStefjJf dj3% j|| Jo^j UyOS ^UAli ^XMI 4^ Ijw ajUU ^ujSff^Liilf ^yJl

«ja»3 Uj j^SI ^UwJI Jslfl j>a HfC ilLA(® 4rk. 4^311 loitt. jS|>i £||1.

lifeA iL& jjJl jj^JI J^f^j .(A r % JS^) ^Ij.411 1 ^L^IL^iiSII

JySll |4A gj! |M&J| «
y
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jujllj c4iA* Lu jl OU «^KII y4 ULJI * jji JJLaJ IJLjfc/ti^ll jl£ IjJj

j* fJtt\ Jau gStS LaLaj Jiwl J4 £» O^Yl Jaj (jl jjl jJoj 4j >(J Lmafl jLijJI J jj£JI
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laj jj] . IfJjilaJ jlu V ^jojUJI Ci I jl £tj-w ^jif
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jl uaj Lji <LaU)

•CilaJujl 5L <l£(j JjjJil jLjJIJ LaUoajjL jl j&A£ jj£JI jl *j£l Jltjja*
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i^j ^LasJI yLtyll L&a jj& ^Lklff yLjJI ^*mu U yL j* fylll 4^1 14* JU4j

^fl«*J yjSU yj&j filial f yL&jJI . QIUi& ys ^ll" JjMji y(Ii,Iat.l I yL&jIt

y® kj*yil «yjXiiali yliylt til «^J®JI yufjl L&dk jl^5j *yL®ylt “ yt2L§JI f*k& JKiilfj oldjk

Ly *%>%*» yS£¥l yLiylf liatfc jJk UJLbL? tiLsj A&^%} l# (J%$L>> dH IdSL^j . Jjia> Yj cJjjLi

.4|dA^ yj&l) yl yfcs Li ISd&LaJL t^tkjSaJ Ij£4 JjA^jJi IAla. tL&J ^*Mi»
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a$II Ut& <J yjfi ^411 o%J! ^mai oU^I JS^ L^E Jodi yAa ddA oJ&fi
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I«yUaJf |^Uu4j oIxaLAa ^as jj4% Ijjy f iLaj! J£ ^jJ LujE yjJ&JI JXilf ygJtaJI

•Uw yjHI yK j|j yl UQ£II yrtE AhijA/L yj&> jb£i U il yl ittl^jj[j$ijli

ot aIajV
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&4*i ^ Lmm^ I lJlo£ yji obUI ypl Lm £^J^U oLaL&I^I yiou ypj
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^LftJJlVI yjSjyjfl J^LHf .
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1 1 I 0^4iL
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ygj oULUJ lj! C^%S I |fedA 4^jl yiuu yrf if 4iV J*aK Uu^Lft yjSf yl yS»®f

di A3uL yl tbJtiSte yt£f I yl 4^4 *«Ldss^JI i ^ Id4k« L|J ot&jh»4J

l&j^sa yjOl JsM IdAA 4j ylfesj^l y* yLfea jjS LuyiJL IdJ

yLuiJ^I 4aj1 & ®jX&B ®4fe #.h!ilj . 4 j
aXidjVt ^ L&£ .VVjJJI y® ajJLil

tui ^1 O^lJi Ja«® 1 ygj^f Uf l4^yArfiu ^si UldkVI

u||*«s yji sjk¥4^ juSJfeiJi 4jI i^lli UIjS 6Aft, fjaaU tjS jj4j • Lfc(j».
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fj ,

A^ ,J 42-JJA& yfLu tltOa*. ^1 y | ^., .Ift..aj ,JLL* y LbjJ 4J**LJI AIS yjJll IjfdU

yl yJx .^g^Xsfe qU La 4jlL»}J
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fj fe
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^LU tfrf y^l j}4 . U1S uijpU US s^pAiaJlj ynAUVl f fA§&
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yll t UULm* 4ajoX |M Laly q3Sl Ijj^j y^UI
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* Ljj]< Lea Si yJk i tu^ ,‘iMlSL-J ,‘iAA jaI jjiLJ LuillL L ».^M > lj

.ijLLI ijj SjLLI jL*a

T,P,C, oliiatf Lijjj J P,0 <Uu(j£u jA*JJ V fUIl Qulji CutSk IjJj

^JlLauil qu IjaJ£ lijU *JlL> JjI jjJfr . Lfto&tj T luUt jjjIj CU4 L^jI jjaJj Vi UAJ LfiLi

ljp
it 6jiU jifi jj gJL #L r ji .LjUII SLJI ji ^LloJI » Ij^ljj ^IaYI

JJII <jl£ IJ I «—ijJU ^jl <L>{*4* * mum <jU t ULouii ULi cil^l O-ill .£-LJ ^11 jjaajYl

3 i.t J>jVl ijk llaJl Lua I^mAV ^Lill u^yJ A
IjjOjmh .* Ijj jl LaLaI i<>!

£jill I1* fji * I
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L
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.v_i>ll ^^mIaV Ua jjK j(j .LjUJI SLaJI ijk J»i jjiUuu V ^IjJLuill

ja Ua (|rifci*l
»

yaa £ IjjVI V La] <ju.m II Lift gji I jAyJSl |j

.3ajIjaJJ aljjjil ^Cil (jplilL j^k^i jaI 4j1 jJI aJjLLI j ti SjjLftuali UaiijVl ^1a

oUKjj .cJf>iL LmIj ajIjIa L^jjIaVIjI ^IjLa^VI <jll jia-A

^

11* JjJyj

£dilLA ! l^aUaJ jj^A jV LmIj £^aj aLaaaiV I JaIIJI jv> /tuLl <jli ja!

(
jit jjam&I ^aIII U1 iLiU jib ^Uw j« UUtjA SjaIII ^1a ^aLJI

c^'Jl jjJS SjaUI ^111 £4ill
(j. <A«t £l J^uJI .^IjIuaVI 4>a

.g^iAiSLall (jjjJall
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a^uLI J+aaJ l^ Jij jj5^f ijjlyjl l yh tu ĵVl tjift j^aaiSl f I

jiij L^iA ‘ljL-AjJ I ^fcfrAA yr
AUUUkJ La <LCla1 <j-A t^t-A JJ-A LjjgjV I ji *ylj Li^Vl ijLjJJ

- VjLi .^jLajJI jib V* *«1 C^Lj JjVI <ilLl4j . LiLaJjl fjLtjJI g^Lajj *J iYi* a! I ^*^11!

^ * LjijSyi ji ujljlii^V I <a! JkjljL tjLajfl *LaaI^JI <uLa^ adilft

4a1 jSlJlu ftLajVI ijUjfl jjja4 4a^ jjMaJ £jJ I aUiVI^ji I .(jIa^D
c|
aaUI ^ *«JI JILa

jjaTm^oII ^jLajII *UaI j> IA4j ^U^ll ^4*aJ1 JLLa {jli

i ykj&M ji ja V*i» Ju&ll 4a1

Uujj lo^ii no boundary JL^ tfu ^LJ u^. jA-ail 11a

^

d UjVI ^talA jaaaJ C^tjJ) ^fmVl Ji>
«^ ul tjIaUMj « t Iftaall ^Lau^l 1oxL|j

QJb lj>LAi j^afcA 4jU\ ^aai j^LLy
I

jjk ja^a J Ijll ju*17» JIj J>1 ^UJ^Lmau
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yjJJ jjt
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1 Lgllfj *J^yLj JJaS oS3 LajSj <JjlJA Lj^sLljJ ^jLs)
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*j4U ^1 Ja&IL jjl I,,#, $

W
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^QJ! yplUS jjl ,/at^ij ^gjSj^JI ^j! y^Jlil 4y^J

O^LaJf jj*» A^ja Ua j=plj ji£l j^s c/^La Lulj <al %3uL^^ ^IIj Ljl^Jf

p^jH dlL^i .jjJLLfaA Jigsaw im.JLli, I jjaa&Ji «L&J ^L1 j&1 JjijU jJaallj .j.A.klUI

jaaS ddx i*JIL& ^p^lll I '^JLs^ S jjjfcfaa ^..LllE ^ Mdirn," Aua, *LuM daJj \
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I
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yK Jpwl 1
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jjl ^ c4|Jl y*iui
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laaJja ^JauuSka L&ai fd-A »j^i Lioaja ^-L..i-f I di&XLM
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e“» C&aK fdl 0%l^
i
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<CftjjJail Cry (jiil jt <t»a Jl <j(^a j4 C££j* C>VI
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^jJUAkjlj .C*I«L4Lm1I £a ^VLaaJ 4jLlal Laa ^jjJLill j^» Lfj j-alJI jlu V *< iJlaJLI

3-Jj-Lj 4-aLaJI < Ji i * u VJ I <jl ^jJk 1£J±S\ ^J-Lll £—* A LxjLaJI Hjj-L-i jL^jI

obji^ll CjLi *(SJ^ I lH3 ‘fSH l^t5LJ. C/jJ) ^ic, lax* ^xuaS V L|aI
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A iJjVl ^jLall 4JJXAJ f£ll KhKia ^^J*. Jjuij tfjaAfl <LjjaJI

Jl* «<juJj ^Slli jaiu <ic giL oi li* (jU - UjTj L^j .cgiAJI fa* lax* £-* <aUJI iojuAxlf ^ia
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Jam jli U*JQ '3Jl£II jjA iluA V jjj i|pj ^ k*M Lfjli i E — me2
4j

4

4,A4kl I QUx^jtljLu

.4JA.4.A jj 4 lax* V Jl AA y jSUI JjUkAxu I4JUlj Ufc

<ajJLVl iu>ll oLjJaIII ji <.LA,ifc oLlAIJIa V ^ jOjj La lOllj JjLaj jISjj

Renormaliz- ^ik:JI iaLj^ <xU,.
;
* L^jUll jSaj Jij^Vl 4iA ^ oLaUloUJ

djSLCxA vdySuIl Ijji jjl oLaIoIaV JL^jLj oLaLIIa^LJI #UJI dUj . tion

oLjJaaI
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44Jk ^-A ^OaJLuuJ oij < J^jJoxfl ^jk >Lni ^vLaax L*a jOju <il VI 1 L* Ojx ^Jl UxaLjj <j*

CJUX <i ^UuJLjJI 4jU jl
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Jc. .jjli. j^aJ j(xij Oa. oljJlLUll £~a j*~* o[>yj ^ixj

V ^jlll igxttjj Ju^Jf LlJaJJ I I I ^xju <jV ^jjJu jLau] <(ji->i a ^4-aj ja jJ

.oljJlLuJLI ^A IjUl IAjIxLU ^Um LaJ^J ^A Lp^Jl (j^AJ

jSxi J*il j j-^ ijll ,<aLjJI 4jxuuII ^Jbll ioxA ^Laj] jjjl ~k a ikj

.oIojITaOUI JS HIjV V ^j-4 Jaja-j cxjLxJI Hiij <<ojjIaJI Sjaa : 1*4 Ij u"i

g^A njLiji I — ^KII
yr
xaXA Jaa <<1iAa jjjIIa t»l"i Lfjl ^Oja #jJL I CHjj

4 Ka^jI I ! La Lai LiaLua jjSu jl ^uIoaJIj 4^aLa1L J^xi ^AjLlJll 404 j| VI jHaLluV Ua
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I o¥Lma 1

^ Ij Ijfcl 4suj| JlVf 0jJ£L^u*te l$j1 yiUJJ y-® yli ay^uudSLlI

yJ& J*®®,®, 4a1 ajJu yl «*jif yiLi I^Jij * jSfel Lmjj *J3¥ I yJ& I JaJj ILk #jl I qV IJa

4^® ^.1,.U Vj a I ^Jriwju ^Jh, ^Jn^Aa^l fcpjiiliiMllJ f JnSfel 4 I&I I jl ¥14. J'W

4^f j^&g ¥ ffiUlI IjjjiaJI oLjti oltt^l 3j
1 li, A n> jj f^LULl *xA jj

L^i l^Uli jjU (jlil a #L1jJI
h>
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^ja ^2lS oIjaH Lkjlj y La’j Lillj L^juflala OjJllJI CaSlS 111 1jS^J i | jlft LlIjjJI jlai

1^0*41 dllli ^^0 »^iayjJI LjjJikiil Ifjl J>2a* Oa yt\ li&u LliU <oI*iaL*JLI

\to>>* julj



^4*^ Lul 4HIJ .A$£f I t&jSMl i^,li,,Jl jj L&rigM Iaas^a ^jJ» *,mh

J^SU ^jl ^.kl-s JSJ jjSLsl
I U^U^p a^®j -u£ll fkaX ^$311 CgXtjUl y^aUil

yji did jyu LuJ U! .Ls^jtaJI JajJssaJI £$a JA I y^Jk «<Ljdplf Llj&JU JS qUaLmhI Jl
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^Xsfe. J*aJ jjl y^Xa, Li ami Y L330 , fla» LL&mjJI vJlljJU YJ <L *
,r; \A » jaj

LtoW.sJY i JJA ^jJ,MmltAA.l i .LijUJ jjMJp Lijiab yjJ ^ImBA.I

Lil-.-n^l YJ wiijjxlt JS ciaX ijLU djLwm J*ifL cJja3 »(Ljkkf

I

^jk >
1J »L^£J f JS jyl Lm«Lm*VI £|U ^|if I otilb 4J\j&£ - UjiiW

bfeh&X YI 4^SAAJ l^eU jjY
I
^jX^J JSLl» QA JIa jjJJ Jjktoi #1 Lul

fL^ihbj oYibu QA d^kJb jplJI gpi

LilL JJb iJy^Msi ^L^LfeffljYi ^jjJLfi 4-baH j^|.4y JaJIL Lktoijji ^jXafa
i
jjXjj

I^LXaAUi plA3j jjAj #KXII |^4^taS ^^8 Ljlili olj.M.wti i llal®1



X^-l /J I ^L^LilU .LjJIjIIj *jjaJU uiiljll uk <JLJLafc1
1
^jlSli

I
fjti *jui« pjLj£*

fj* £f|j^U Ja&II chilli jJk llljji :^JjVl ijiaoJI VI CM<ii| iLKlI



:JLm4j Vjk* ll&J® *fjJ* Lm yl £p4j *J^awa ^Ji&^ LmOjI bil

f tJa US' oji I3H fULIj jji jjll ygl y^j <J& lJu*$w&yji Li fyjSJI Iju^L^ L

Uyf yl L*^J a®^L®JJ La Ijjaa® xkiJ La]J UImiVJ &Xi yC

*jL& jjaa yiajVl ,U m!
4
^Llf wAa^L^I y»A b^l*l*lf

4 i jftJtJ 4,j^Lj %Jjjb}$\ CjuL&I yjj s ^j frOl yfr AJjlsU LaA^£j * LaLu iiU3 ^yk AjJtijl jbj^i

liteJutU j*J j,& |JA :S4aLm1 I ysA JUIj Li^i^JiM ^gljjisuli HI^J ,Jj¥i -ja IjjjS jJ£l 1aj^j

sLiaJUJI 4jjLy yi ^jJx- , liJli Ijjj L*J jj Ixaj jLl j i U_>|JU ^ic yAjjVij 4,A,k,*4

wijjSfe y*® fj&Jb yl ffl y^Lju ^LJ! yU L2j IfiY ijuat ^sJx <LyLj yjS2 yl y^J JAH

yA? j fju&t yl ^J Cfep f«ll if
J
slyjJJf g*A 111 to-1 Ju&us jaI Ijjy .^JLaJI

! I^JAJA ^^JHa Jk (jHaJ *&1 l^il jjAjSJLs y^oft

^jJst 1% IjnSteV \ yl £jil y,*At&X* Cu II yj^J
^
j^fA^JUj * *.*.>..<*>.jll f

f Q^fjL s^i

I

ifj #jAsoil I Ay. ijULa jAfeJ yjlytoftH i^jAAJ uUJjx. plj ^jjjl <AftaJkfl jJifjJiJfj

dfa ^ji Iaj «JLiJ|jyi|jVf JL (^aaaJsJ) ^L&*aVI^ ySL*l ^_jjj¥ \ $1$ olt^ .<j JiHll ySLa

y I*«iJ I4IU we^Qi.u^lj jS^sl ^,4feU
.J^U(j yw.»feA^ f (^pA ^|jl^,J I

^iiaaAA f <Ayl IaS yl IJtss^A — S_iji_^Jiili — 0*3 f Iasaj^ <j! ypjfe .Jjj^aiff yfjj4j ^jaII

• ^6,1 ysfeAsJalf iM ^AaaI! C&aAI 0 fjOA #«ajAI 1 ^jiQ| ijnfrtijf jjA £ja1
LaIj

LsXl^a U|J J-.A lil t jj£-sa ^.La-wJl J-fC eJi > n>. a CjjLaji ^aJj jSJlj J^jjlj yli 1 dilji yjij

yM» I4JH 4 ,1,l|j 1 4^JiS ^aUIj I f oJJffi Lajj ( LijI .aIx. f 4J ^aj

I yAAiAfl Jaa yA oLtisstfl 4jL*ss^» yA #yU X&S*a1 Ijl iqLIiu^ I ^1 l§J yisuJ 1^1 ^A*®ljJf

CaUfS

UA



1 ^JAA^jtfLUJl {Jfe *JJk (joljjJlj I <A^jf C».^'>l rj^Vl Jjl Lr\j

*AAKI |J 4jja»VI 3jl*!btlil ^Vl^iollil^ «ijL^Lttil ot

jj 1^1j^jV ijmjH* <jl ^1
]

hXk ^Ui ifAs *^UiSSYI Cgjljlll^ JbjMj Jbijlf

±&\ itiS JJfcS <ju|jUI jj* <j1 £jiil <i1 (LkLill ^tlaJI jua £*«tlJj
^j yttl

.g£A* C4i^ <£lmi JUl j| (tLb

jLl^l
4/
^uii£ U fJ^ M*4^> <> u*iLV

4J
3ll I^p^lL Jttl ii|L2iu j$jj V LuJI ji jj«iLV JL1 jl jjVI J/j

j>.*Jy i£* icjL*£1 I <j* ^tw* oLjLj jj1 ,jJe. Jjl» ^£11 KjT>KJ QtXJ I ^4A IjuaA .<1aj oii^

.41* l£ 32*u In* l^j ^Utl V Uja^j

V L^i oUamoJI !f£II oU>Li j4 £ji 3d>^ o6 *-M>W I*1a JjLuu ^11 KjiKi^

^ 1 14i ? ul rk 4Xl I pLjJk^j J u" j4 LmIj &AJ *SS^m oL^j^j ^L^jl Lfl |iiSj

Op i<i^u j)*j juuc. ^jil *jJU kijc IjI lii^j .cJbtl Hyu 4a^il jjLj

Q

ulji
(
jLit I44I

l^AAil iftii J^jIjJiHil JiL V ££<lJI^(plJ Ijm^U >1 (j (jll ^1 ik I|| Uiflbj j!

V Lfcjji :HJttj* lx* JjJ 4j$(j *cA *}mall oicj^nj £j~+\y* » IfrjJtl jn»ii JjLau

(jl J[|lO liij ,
:

,i li ll<iiil| jaVIj . .LU oU^£* tiHlA LmIj 4pl*yam if CiUjm Vj lu /itSLi

j|Jw Li *“ j * f^LJI .pLc.j*uJlj ^i^ljil jjfc 3llml I Liij&il pla^jll

.j^jltl J)KaJ ^4A 4>*

^yull (>• U£ *'
4J

ll^ QuIjjJI ^» ujnli fJjJI Ufi jJiO Lul JJ Lil «£-3l>Hj

^ IjLL jl : LSL JJiu Jlj^JI (jl
i
jic .£gJLll jhjfi Iju* l+*myL ^pll 4jjaJl <j

J

£iljaYL

^OilkLuVI Oll^j jLlml

jjj* 3yjLqJI jjV i^ijl^JI uill quIjjJL L^i<» UUUl VL&II Ijm^ c»jLrl jl^j

L uUI Cyljj{j -If fill Ujy+m 4.U„* kl cuK ^LUL jj^fl J*L*i*i

:OUjll yk j^L V
(jjSJ I

^jl ji l*ifti *jxi I4J dL«uil*.nt I 4jImIIjJAIjII V pit^

.^jSlkSi u <j1 jl JJajm <j1 Ul «U Vj j|J LrU Jjj Lalj ui^l IjjjLJ) Jjl <GLl^j

cj^ii ji^isvi ,Ll*ih«v uus *> <iu^ui j ju* ^is ob ^ v iuuii ^011 ^10

ifji jjl j«» jj V Op fTi <-K jj^i
I
{jl jl* .JjILj ,{jUjU ULi ^L> l>ii jjJu jjll



|J,jJ *yU}JN yjiLi yjdlf *jdfSlI yla^-w^V I «3ajLa2&V IdiSS ya ^j^,l ?J La J^JU^i

I

>* l*f>«« ^jiS UjSil
4
JHWwBSS Usm JjiaLU if* oljj&a lu U3^}4M yj&JI y**lI.M yl

jIaSjVI dk. yuljill J^j .dJ&saVl ySult yi gjb ya^ y*V |jU}JI i^l|i Aa&a cJdy&lf sSjy

I oldjMfj jjAII

q\ :JUl QM Ui-k |J J lalaJ !H J4m l«UJf Ij ^£JI ISmuKa.® ^uy UdS^j

JSUj^i Vj objJU iJ y*uj «dLflul IjmjI Id LjIIL^ QI$L» y^teuiu dl tdu&yLylfjyiSLjtl

jgjSfci I jAy£ y] y$MU *j£ill*JJ yl jda^j .jXl Ijbuf it yl VI ySyVl I^Li^

c^jl tj& jA^mii ^LaU i
jnix, Ad»»j U L<kj\j fjjoSli y«Lill yJU. yl^Y! J!L» I

yl Lfkj jJ.«
. i.^j^y,,! I c*11jLSIIj i^auJI jl oljadlS yg, jLaXji

* ^JLsfe^J gjfdi I y Lay! I |Su|mA*J J.A.M&&

LjJsm J% <L»&Ji Sd^jJJ oLjlaili y« JUH JO& jl «IdsJj Lyi&j VJ clllj uj% V dlj

dbjAjJl CjLjEJI JXa
I
>& ©di-fa-a CiLpJ djAj pJjj LgdtdJ *&**L*J „# CiLsjLj yAj i^l-VlJ l jjjlJ

,^JudL^ jjjUf C^ljl Aon m yl ^iJLlWi ySJI

dxJjUl ya tg^&^s IfjJi «IdaJjIxs^ja ^jJla VI I ya ySL jJ

y^LiJ f JjUsJI yl Y< i ^j3 LyS LfJ J-a> jj qVjLJJ JUJ.j ylyolll ^Ab ($11$ L& .oVdUlIj

yt
(
jkf^ <G] yi wsA&sJI y& IUmVI yfc 9jI^VI ggLl&Mi V iyr^bj yfi adtaif

»yi^ Jita>j jgdl I La d fe&all 44^ %i >% &£ da»^

jJi Lai ^ .i*rf^jj i^dA oLyJLi g» L4iL fd^te Ij^lS # lafaU.1 1 yU qV

I

yLia jjl CwK ysdll jfylVl yU <jJ&V I wAiisJI »« IjUU yCi [jfua |J ty|^f

I

yK yallll yjiil objiailf |»d£ ,A y* ^1 tflfdllt

:JjU yM* Ua^sl I^MjlU r^slali L&^ a^ydAJ I llygsdU^ yl

jJr j}j W1L I*.^ 4ar
L, ySjJUJjj yjJLa g^t&II qMjlJi^ ^JsJI yl f«y*|j >\SM yIS

Jy2sfe(j .fcii <1Jl 4 1 1
1
ya UJ fd,& LwJ jJfef dji jl ji*4«VLlil i|dwfe&IL *Ua&lajJ (j IjJalll S

1 S UjjJLi 1 1 jui yi g^Aiwa.A^ljJ Jli yl
^

nI njIa 4 J l mfiii^ ULf.^nll l

yx tf>, dm,,**}

\

Afjxil yfc tJLsJl jl mAabJiVLi I jJxlaJI ^Jk l.i,.AM.ll..f I idxayJ!

fCuK ^kfe, jJk&ajI

yV IS yjda yl oJ(jf J uyAJ ^aaij 4j|J «iiaL£ ^LaJ lilnAlC I jiJ *JS yi^J



* (jJ£ Lull Iaxucj # t-fclfc Jja~* .Lii (jiuJj «|iCui|jf
I jj

ialb Jji J& LfA+Ju*

LrilliJ fjk ivlLal l jj
“ *"«

tr Luilj^fUJ^j

tliV — JlaJ jLaIjVI vJJj ypi (iî uwi m,*1Ij
{
jx. 3j1aVI

j£iN

OOO



gj|j o 1 ,

j

liiAiii.M
j
IXmsi ^JL& jjLS gM Al»j $j1 ^

m

>¥

I

Ifjlllljljll! lAjhlll oh^jff Aijfaj /gH 1 s cJipij LffiSjl J S J I yyli S f ^UmJI

Jj).ffeni@ fl &XJI £|1 ftnxl Jfflj I JUL8 4j.|"'f^ ^jnk (Jjl« l 4nil L&S * 1.^11^.

,j.& <lL£ |fetfeLl«<iL ^{^UwA^I lip* gjl ilftlaill ,lwiuJS |JU. Jf jm* xi f,IU! oUjaaI

|j
i „ A t * «J 1 i .^j .feiwl ,^9 £&&K «4u»lu

^ fjtLuil oK Ufe «Jj$\ UUI VJJI^1 cJK SL^U^n c*iMM Jj|j

^jsJI oIjJ&UiJJ SLysJ &1j 4£LmJ *q*Jj£

J* ilto, L jjlAfflJL jjUjlMf y*iUII ypiWf e^yolf ^UmsaJ 4&LuS qa £ji$yj

U%1 f^uy « iJ>JS ofot&Jf CftwaWy 4#^! ^ MH-f*

je&l ij*alj I^^UfeBsfj ^LLL^j na,lft ffii Lm i Lajm 4lanhj |*J

toij^uiuuty j|j

Jja^I^ gjH <i1 ^£.jj i#JI c&sK gjuJa^^ <L«Qf I luiOlij

ffixalj J^i «LJ1 lljUus.
4
ji| *^ijp yl yji* .df I 4J& iupfjjllf IjiMI yiJj^ |jK <a1 V

j

twi £J*<M Jj| (jlJj I (UMfcll ^A^UliVI Jl LfOjiS 4* *Lk& uijVS UUM MijaJf

.<jTjj iIjJfeUhil ^4aLu |J ioxstAfl tfj&H ijaj {j&aj^&A Ij^aIL& MJi

JLahjJI Xfel .QCLAubl Ibtal oU buw^j* ClLjafei oafeX&-®|j

Jsui Ij ^,lAaj t yd £jJU.
.
^p«u&J ofjXjJ iL*® 4^1 m ! J*U ypLa ^ja) fjmjjAaa

&Jjj |jlS iLn wlfj^® 4js|j^& wl3S jmA^i LanJUfej y^jwLsJ I

—.i^iisii ^ba^j^ytsj.iu^



oi ^jJx-Li i l£jj-a] c*:* .4jyuji ^u. ^Ji * ^ ^ vrr
<jr^j

^jaJ ujmj M*iti 1

1

i
jj <jL«^

LrJU. juju Lajju <j^LJ I LuJujIJU cu& U »jj . LiUV

JjXfj Ija jjij « JjAJ ^ <j| — ^ItSkli
j
(j-A <jjJ» # Lj I* <JjAj LmlUj Li Ijjift. gjJji «

Li I <LLaa1 I jjUV I * LJjJ I ijj I jua j Ij < 4xa1u^uJ I ^jLI I ^ t.itiiij Jij L] I

i<j^j <Jxki Jjl jiftii JjJ 4i^(j . Ii’iii Vi * JajlI I <Zt\jijS\ uk*jj <j! ^jiSl ^jL+jJS

I i^lci tjkuw Lkjjiii 4jjjil uj&l
I

ji (ik jikj j»1

— pLLjJI <J < , r>5> k+jt Lm ^LJi V
|
jagj <oLa # LjI (gjJtuuj^ ^ Ja|j

jjf JJ <4J>J,J,|„*,aJ I 4 }t A\[\ <a£J {j\ {
j!a .» Lijx^V I

i
jjt J_»iifl VI <| L^jl jfi^il

<j] JjJU jJ^j M.MAtll <auLjj <jifc Ctwijft jl i^^UI jpfcjfl y-L V <J

: ljJLiaL^ jjL£ <±iaJkj
i
jj y JijLaJl ^ I JjlJj .^j iij La* jjSH £jL-w CujL-mJI

{J
k Ol .liwj

.^LaJ I Ca«jJ Li pAlVt <^uLtuJI jjV <^J <jx*u1L oVjLaI

I

f *jjLj <jjIj O J I^mhmui Lj

.«^jiaJL <IjU1I Lil

ooo

\orjUjli j±jA jjjU



|JUI ij& Jjiw&il jM jL1 *A jj* J£H xjJJbh JmJ

Jjl ijA |j1 «dJj f<A,i.MM.i,4l Ljja^ !j*»1 yK Im^Ij^IjSJS 1,*<wiaj5I1S ^ jj^m

f
Lill g.j.kru^ UijJ dli |jjij s|teJ Lai

f J*&x L*|i JJj yl ^t^Vf qU Ij^La*

>

i/
Jui|jJI fJLJI 4Jma$M

<^0j * jSL-» 4>J Jl* (i^Muijyi Jt^Sfe j>£S^ Ij&J I tju) tjMjXMjjjS. lsjlia.s 0a] Smj

'LijJffijs yjjfe uj£ xij ,Ij£Ul ^aai |fej3U! jJ^JjJI Jn^j Lailft VI LlLc. L|J Lu^

^IliV^UIj^l L jjlej*»0 *
(ZjLull

Jti^f I jjm,% i* ^Jjj &JuJL (jJ 'k*U «£gjlm »mtj$ I hJV \ IXft g^.jl dij *oU-aLaJf |^jLa&

IjjLjII jLa KJ

I

g,
I

j

.^jjlSVI ol.kL.Ji ^khlJ Lfr tji jiL*r« 44iJ dj^JLJU, jjS \dJk jUj! bjj

L»bL^ — jtlalf 4Jt|j «54aUJ 1 ohjjkjJI jjx. ^Lj jjl O A^1»,,a

|

fei J^jVI gjlj

£^KbMjSl\ . (£j L&pS J.JHmV I jJOJSUS
£J,

! fjU I — JjjiM, I gjx«J l I i ,4 Ij,Aj

oL ijMfsl oliJi LjjLi Ij^jy I d&m ^JA iJtj

tUJi» JJ jj^VLjsUU^ nn^^JcoJfcb

.jxLHa* ^jfj ,f 4j I bull jl uaJoil^
j^LILa, JjLa, jjjJl , LLjJI jA JjjJss ^ j^ULfe XaJ »nw l ^

c^K
iJ|l
k Jjrito»,a».l I $j& ^jL&7a V| «%dlj ^jJ J^iJ J4j • \*\n ®UJ|

Ji J-aAW £||j jUJu VI cLbj x<aSaij,,ij5lllj IL^hwjV I ^Ijjiaaf I ^^yJS ^^5%

A dl
I
jjV ^JUJI J.Aaj 8--i>^ jAstej jjl (JLa* ^j.Ll.AiiU V £|L&5ajVI yl

Ot



.Jj+jyi *Jjill IjjJl ^.«Ai V ^jJI 4Lauj;i V jjL gjllill ijtdXi

f NAVY jJtg Ji]^l j2 CfJUlf j^i>w>iML«V
I
££w*LLjlf jImj j(j&) fulfil IjL^j

jUj^j ^imltflj^Vl ii cJLIJa$ l+K UimI ^ <i v-aj jj^j — #L2jll

^UmJI (jJc fjua v-A-^ci 3jljjU wiSfll /itmVili ^pLilf jl LUI^ U

clfSSl ai jJJU. (jl V] « li *,t*j *

L

jJ I 32ilj* jL*. «i2 c-jLz£J I j>1 <jL LUN ^I^Ij .*>*-iuu

3JLL <1j1*^ <IaUI iiJaju <xlc CiA^afc ^^ill <l>£ijIAjII *LfcSLa^ ^Ul jjJLl iaJ .NANA ^ujja

.jjLJL^ jjtjl ^il^lf *j^JJj <Lublfc j£ii JjU 4jL&

CfjgtJ jl Jj5j .j ,%jkj ^_UJI jys-.J . oLajI (j£(j * I In>hi 11* ŝ
j-LJU yj»l»

^111! ^nmijll <jIj£ ILjL^ ^ cujJ <JjjiIli JlUfiVI JI3 U # NA 1 Y ^fjc.1 IiujIj

Ufc*LA4 fjljAlAi ^uuLi jl **»
J

I 4frjH CjUjll ^miLj
ij\\

ajLiilj j)H* jXl jJk Uj «5u4iJI

OOO



.4 UjJ is tl. I a IjlLJff ^^w.4, AILj ^J4J j32&w4^|

ypjL&t <ufa& jAj A# qU^Ca L^B Li^
L^

S^^sV I ^3

4lfL Xjiaj^M jlj“” 8»bj^ifl u..p!L LuaI ijjTu JpUW I

^
JL, x, r,C$^ f j^1 .i^llIL j4j ™

. Luy U 3$!®$ I ^Je. |J Lc iJjl ^u^salj II i ^m.43>„ll Lm^jj C$&>3 • ^«®tx Ij$ms {j&

Jw&l jjl i Sy^Jl i L ijJjjJ I |&jijC Ajpte ^Nilsu^l Li ^Ixjcswsfj

^$211 oLy^UJU &L\ La*mm iu#KI ^Ly^ifi oL ,Lm ,1. 3 L

jSAI &*ffljil J*& jjjJI %L$Jl fgM yjisfe yfA-MAJ fyi^JL *8jJ! JJL^L (Jtj

M

4jls |4j »£hj^

®jIsI&Ij sj^& d !j3»lus^ I 4j1«X. 4ji^lf I 4^jj « lj i§J -oLlmal I

»
y*®ji& ijj bfc, |su

UaoJSI g^lj ^1 43b ikm jj
<ua4J 4*«n «v>U jjt Uĵ Ls 4^j*sjj ^jjjf I &j4X Jj y^JL j*St iff

'Um& ff£pj-U’la^H j!5j .yy^AS&if 4La J4^J U^LaI IjaI JU iixujWf

* * 4ja^U1 q IaaLI I yyj ;iw^3yj ijLAj 4 [jLL

jlMflj JK yi^J .JmaJ Ju>Ju[|A, ^11V \ IjjJm* jSSl £ L&®4J

^JaUL* j^La^Vl yjjS .JjJi J*«Ll_Jj o l 4»».,»t> ljjJ I ixjj 44a. Las»^1 »M

h*j

|

j|-juujaji p\ a

*

1 J^LU-J I > .Aft u u\ jVI Lu| ^£jj .<SL4a.II vLj^ill

lx ll j w UUII gjlj I-*1 * JU IjJI ^p£ jf j^- »* Luoj
« j>j!i5L L§4Xj 4xJ^s juAi 4^1

oj|jffi ^j3ll olfm f a yl siiibA^XL
! ^y& jjl yr!& Q^Jjial! ysdS (JS lijjfe

rj laipAl I y^Lka !<jL24 « a1 3M &Xu IxUj

iijJ 3 L«-WJ KSJlMHk* s£pjui 4JAXJ .^Ijlll J4J iALU itfLaaJ I ^Jj er. IaII^ I IkJi j2m,j] saSj!

*“ J-S IjUA »l I4-a^S ijM ^KILj y! 4-JjLa ^ L^,,II.^^iJ «SjuLa*8



LamjjUJ l*|*L> 3X111 <ojcaaJI w >ij Uj*a <uJkajA j^u J-44

<4*111 ^uaII Ojjj ji j^Slif jaIjaImI ^lii * lii <i^j^ .
JL^xiVL

.«jTuttl *Ji U 04 » ol j4 flail <i>Lcl (J4JMU Jjft Jr*. 4^1 Ijliaj Co* ***JJ * Ifjl

0

J-*-ULj oi 04 (jl* <gj-c Ij-ll I (joJLA C > **ii l ^j-jJI SjoJLfJ 4 Llj\j

<4jUjJI oju Ujij <^j

I

miLaJI^ <LULi <^joiJ .^LajjKVIj

UIj^I ijk 4aAlj* LlA fJLaJUwl 04j ilLJI jl J -Lila-* jJI J*** »Tn^ »4I ol^fl^ 'jijij

Jj O** (SJ-& <Lm* ^L*b jlii < L&LaL*I Vjjl2 j5*1 jaj jj-L £0>UI Oiollj

.JaUlII fjk fi
ll* ^11 Jla^ll *> *uull



jpTiTIT^iS^

absolute zero:

4iLL V IjlU i SjvS',.<%#. 4^a.jsJ jJjf £ jiki I I

acceleration:

^LL'JM Aa jjJLm jJjaII 1 lAji&dli UL|tiJ&.

anthropic principle:

.'‘Uljll U£ H t jJ iaV 4jJc j^® Lm I icy LljAi

antiparitcle:

I .4i jjaLLft <1 SjUI oLsomas JS j jLJL*

« <2Uail V I < ll^iU ^

j

» LclJsli e^jU^uM

atom:

oU ^ijoil oLfii:) Lihxii I ijJ SjUJJ ^Ls.,^L^V i £ S^xJI

6 0A j>M iiftUwa [f

big bang

#&* S&& Jj&I Ijjitl ^mSUI jLJrft



.(jj&ll ^jl+i die, ^1

big crunch:

blacK hole :

Vj f l+i* yij|j jjJu L'liftij V (jLtjll “ £>I£JU ji ilLi* :^VI i.Jttl

. Ida. Ladie. lujUil jjV

Chandrasekhar limit:

f>J) <jli did ojlj Ijlj ijlXiu m JjLj ^VJ : jU^mI

I

jdlLi lift

y2j 4
^ Bit 4jl

conservation of energy:

c>\ u^i v -pJ3£ 4> I4UU4 U jl) ttLLJI *dJI 4r*i*JI o^UJI : 13LUI Jkl^

coordinates :

cr^
ILii (jyu ^1 r

UjVl : oLjId^y

I

cosmological constant :

3
j 1 1 a ^le yiueJ Q^~uVijj I4AJalml h*eLj 3JLa.

:
{jjj&JI Oifiil

.JdeSif

cosmolgy :

JSS ajill iuiljj : oL%j£ll pJ*

electric charge :

oU urtflt! I ^yjLaJLi jl) ^iUu jjl <J j$4j Lili : UUj|Sll tUAll

.(SjLmjT) LfiLi lobu Vt ifcA I4J
(J

jII tfjiAfl



electromagnetic force :

4$A$ IlI.'Mfc.Jw.l l oJ3 I q?u UfethLi «*jU! ; I lijlll

£JjVl jjgfifl y^S 4£jll

electron :

.Sjif i [p Jja jjhUl ^f®Lp4^ * **» ^ ; yyyjSSUlfi

electroweak unification energy :

yt^^i fj
ji (yi ' *

* y^JR* J>) lk$UM UUJI

.jjjff iwaJI ijil [$

I

ijSil <*|U jnU^SII

elementary particle :

.
j£*«J jm II uU2ji ySou V <il jlmj : y4l^

event :

. i|jL&3^ Cg<&2 “™ jjKtl jji jJLJij :

event horizon :

.^aJVI u£fl data : f&idmM ^jll

exclusion perinciple :

u&\ U*a U4I {}£** jjl » .* uM Qf& ^UAmaJ ¥ : jtajLwiiVl IS&®

jmJI 0®^ Ija*

field

4i* VI JfyM V (fjjl iJsUL ygi ^sJJ^f soL^llj ylSil J£ JbLflhi ilo^J IgA : JL-

. ja|jJI c^jli yjl Ijsfelj lLi>

frequency

:

JS UklShll oljjall ijj® l&Milh : J4j$



gamma ray

jl ^La-^YJ ^jLm * Ida. j .j, M»i LfijJu <
(jL *

4

*>f£ : LU ^LaJU

tie,*

general relativity :

3^*^* uji* ol f-^h u> * Lrlx. w^l! ^SAaiI LjJ»j : IaUII

4jJa^ <^JjlaJI ijl
ur4j .^4-iJAJ «LdL5v jJeuJI UfjA^j <31*fe5UL i£*u 12JI JSi ^aaoKj

,<UijV I dlauVl jj ^Ujll “ (jUli # llajkl^
geodesic :

(J^*l jl) : &**HSi+

grand unification energy :

itikU ijjiil UjjIm die. <il ,>n*i <ilLfl ^jaSJI S4a^II lxlui

tfjaS I {jf. L*!da.j Lijjoaj jS-aj V Ua^|ll! SjlJlj m»H $j2l(j

grand unified theory (GUT)

Mm*ii\j % %d5JI (jrtSf t I Sju^II L >ki!l

imaginary time :

.U^all
f
BjV

I
^UL. qUj : ^Stl *1^

light cone :

j*I ^ill UmV tLliil oLaIajV I JJau qUjll — jiili ^ ^iLm : rj*All lyjfci

J^Uh j*

light-second (light - year) :

.1j^b (fc~) LiC ^^1 l^j^u iiLJU tU) IjlB

magnetic field :

uVI s-^4 **b au^l 4> 0A~U JUil :
4#
d^LUUi JM>



mass :

IJswJ €3^I3U jl f^lAFI jl fl« 44 11
1

^sSI ; IJfitf f

microwave background radiation :

1aJj| £l>** «(>^UJI jSuJJ aJOF ^j1 ! IjUftll ^bu&J

I4JM1 j^qi J JL.&qf^ ola***) %A4%Ŝ o1awS LmJj *pj,dbA& i^XM^AA^a

.
^44j0A<«O IjA^lVhtf

naked singularity :

.•^>m«1 I44 JUohj V y^ll ^Lyfl “ u^U Ijjiu ® I^jIa IjjJL®

neutrino :

I ^jlIL VI jjfcb V Lai ll2£ i^Uii wIaIa IjUJJ ^jl p ***/%, : j1sj5jj5

neutron :

sUHlo wAmwJ? %*ytiU L&& soJ !«&£& 4jLIl& ^t| I A a &3 tjl

.oljUl wJ&l

neutron star :

« j UjCfu«V I 1«u« uma otyyft$wII C^f Ja p'^h, «4jb : Aj Jjall
I

|toaa

no bounday condition :

.^ypkaafl ^Ljfl Ja. iL 4^Sj *lH« Aj&fi y! SjSLl : I1a®ASI JajJs

nuclear fusion :

.J£l S4*4j Ijji tyd £$f3[$i I|jJ y^lf i^WJI ijyiitf I g^Li^lf)

nucleus :

\|UL U*» ^LwIaS yp3il ^objj4jfJjj £y& kU A fed t *Ijdif #jaJI llSjltf



particle accelerator .

oluwfcil Jmj yl ctLuJLlatl ^litalwlj ^jl>1 tiiSU : Jy»»

•j3£l Qlli L»ll tjliH iSjkitl

phase :

ij*. CuU Ijl Lt (jujlj yaljL* ^|UU O^J J-k. Ifj Ifj Iji f-Jiy jJI tl m'llL : itL

. I»| iji Lul L> tLL jk jl <jljilt jl «8fJll

photon :

.*j*» (S. : uAP

planck's quantum principle:

y«>~« J jl u yl jlu V pj^injK olay* yl jl) >^«tl (jl ij£i ud&fl (Si I IdjfJ*

, ^ tjuilik 1^3lia (jjSS itLliU ou$ Ifj

positron :

.(JiaMill jLi* : aiSkj&!

primordial black hole :

.Ijk J&ill (jjill yi J*1 t—*...! ^4 ^ul u£ :
yjljj ^|«1 yfi

proportional :

Lul ujJ3 jjm yU tflj (jl (|1 (jm uji«*i LoJUP <ll yku <yo ywtS y«* » tjMalXL*

lit ylfi y« j E t(3j ^ji y» U^ij l*lk <il yku «y» Ij Mi'Ct umIB y»» .liiljS!

proton :

•oljitl » yi i (jill oluua I kjJjijlL j t-> i« oli : CifiiJi

quantum

:

• fjtiuS jl olayJU IfJ itnij (jl jlu yill y» V : fSfl



quantum mechanics :

'(Tj^yg M fJ* ljU*y d&U ^£11 IjUa <s»Lii ^1)1 tyJiyJI If&ll KjUS**

quark

<>• 1*4** JS (jjSjf *,jil (jjf8****) (Jjl fj***
* djIjS

.oKjIjiCilS

radar

:

(^jll ^*jll f U*iV I

^ yfc <
1 fc iitx II Mjl vll otay* oljiu ^.UAiMU ^likj !

jijlj

.Lily ,j«£*±i JjylJI ^jJj J<uaj ^is. *Jl».!jJ I 4Jji"«iM*i

radioactivity :

,ja>1 fjl ‘Ljjll £|>il 4&V ^lUSJI Jlatif I iyya Ltyl
j
1LU

red shift

:

J*33 jjJI * lie. Ijttftj djikS ^jll Aa»1 r^Jjl jljytkj : *1juJI tklj^fl

Jii*

singularity :

V Ukjye. - yKtl jy**“ (jLjll — (j&ll Jt ULt* :Sjjk*

singularity theorem :

Ijffll jjl .Olltljj — !'>»»» iJtjyJi ^ day! ,jl X* V IjjUU jl ^UJ tyjJki ’. IjjUl tj)b]

.ijjiu J; tj Lb

space-time :

.&Li»VI ^ *Uy iu,Vl jLuVl ji yKlI : iUytl - *011

spatial dimension :

9\ 6l-j» “ u&-* «*5H aUyVl^ovtfl : ^Kll J-#H

nt



special relativity :

(]ySj (jl ^iiU fijJI ljuljJ jl »jSJ jit jjill Cg~ ti>lu : 1l«UH tj ^ulll

jt jkitl kijMt <SJkSjk i'i<Sjai Ua}UL Qkwltll JSI tlnilO tfilui

spectrum :

W

• I4I l^Jtl oljjJff JJ Uui^£ taj-a J '2&1* «jiJn>«M*VI : JULII

spin :

5LJI j uun *j,vi oUi^y ia±\j iL.il :(4#jj cu*i) ji

stationary state :

jjjj LfA SjJlLmm yjji ouIj Jja.^4 cALj yjl IJJI : <jLJL jaS V Uk* : IjUmm tIL

.ii£Lui jit oiK ittal (f) JjA UUu

strong force :

*il.4«i *1 uAj .(^dll jjJ 1+ K Laj^ajIj iLmUiVI £jyV
I
^jjJ I rijjl.ll ^jltl

(jjtlf LcaolSjlJJI

.oljl

uncertainty principle :

f

I

aa Oc.j4^j ^mjJI ^4 ja J£ jJ LiiAfL *Jl j£*Cj (jl Jal Ju V : qJJI ^1* 1«i£*

.
j^YI <1jJUJ pJl U <5j Cklt (jiSl Ujj Ifi* IjaJj Uljt U^j

virtual particle :

<J *4jaj <lc 4 |<15]| Ijj] JL*j V «^£II J r^jjjiD

.^Ul 1LU e>\jSz JjOIIj



wave/particle duality:

Cj/kj <L*j fjxjl 4jL ^£11 biii'iKjt ^ ^jK|Xt : w»tl / 1^)11 (i‘j)

oU waJI (JU ala^lfj J5» ULo.1 «ili.«1 jX oLouiaJU

wavelength :

>ig3jjla>X> CgSjjj jl yM ULJ.I^ ila^nJf <LmuIU : ilfk

weak force

:

!«• jt*
' ***1^ 'tjuX.»v i jjjVi (fjii (j* yi « ,„ti» x>i %uC

:

ii|iii«iii>i l syas

.BU4 1 XLUoU^Jf J^3 If «Sjtil oU«*

weight

:

l| 'X If *011 jwa uJj" i^fAj •^Lj«>V! 4a>t yjft liJiilnii JLa*» U^ajLa j^jlf tjSI ! ^\»ll

white dwarf

:

«

« %j LftMdmlt l ufr*
jAMt gft *JS*m Jjb |MStei .fjlll
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